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PREFACE. 


j;  HE  work  here  offered  to  the  public  con-  - 
fifts  of  papers   written  at  different  times,  but 
taking  their  rife  from  the  following  occafion. 

About  eighteen  years  ago  I  was  informed, 
that  the  Rev.  Mr^  Gay,  then  living,  afferted 
the  podibiHty  of  deducing  all  our  intelledual 
pleajfures  and  pains  from  ailbciation.  This 
put  me  upon  confidering  the  power  of  affoci- 
ation.  Mr.  Gay  publifhed  his  fentiments 
on  this  matter,  about  the  fame  time,  in  a 
DilTertation  on  the  fundamental  Principle  of 
Virtue,  prefixed  to  Mr.  Archdeacon  Law's 
Tranflation  of  Archbifhop  King's  Origin  of 
Evil. 

From  inquiring  into  the  power  of  affo- 
ciation  I  was  led  to  examine  both  its  con- 
fequences,  in  refpedl  of  morality  and  religion, 
and  its  phyfical  caufe.  By  degrees  many  dif- 
quifitions  foreign  to  the  doftrine  of  affocia- 
tion,  or  at  lead  not  immediately  conndfted 
with  it,  intermixed  themfelves.  I  have  here 
piit  together  all  my  feparate  papers  on  thefe 
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fubjeds,  digeftlng  them  in  fuch  order  as  they 
feemed  naturally  to  fugged ;  and  adding  fuch 
things  as  were  neceflary  to  make  the  whole 
appear  more  complete  and  fyflematicaL 

I  ihink,  however,  that  I  cannot  be  called 
a  fyftem-maker,  (ince  I  did  not  firft  form  a 
fyftem,  and  then  fuit  the  fafts  to  it,  but  was 
carried  on  by  a  train  of  thoughts  from  one 
thing  to  another,  frequently  without  any 
exprefs  defign,  or  even  any  previous  fufpicion 
of  the  confequences  that  might  arife.  And 
this  was  moft  remarkably  the  cafe,  in  refpefk 
of  the  doftrine  of  neceffity ;.  for  I  was  not  at 
all  aware,  that  it  followed  from  that  of  aflb- 
ciation,  for  feveral  years  after  I  had  begun 
my  inquiries ;  nor  did  I  admit  it  at  lafl  with- 
out the  greateft  reludlance. 

There  are  two  things  in  thefe  papers, 
which  require  a  particular  apology,  Firft, 
The  imperfeft  ftate  in  which  they  are  pre- 
fented  to  the  reader.  Secondly,  The  great 
freedom  which  I  have  ufed  in  refpedl  of  all 
orders  of  men  in  the  conclufion  of  the  fecond 
part. 

As  to  the  firft;  If  the  reader  will  be  fo 
favourable  to  me  as  to  expedl  nothing  more 
than  hints  and  conje(ftures  in  difficult  and 
.  obfcure  matters,  and  a  fhort  detail  of  the 
.  principal  reafons  and  evidences  in  thofe  that 
are  clear,  I  hope  he  will  not  be  much  dif- 
appointed.  However,  be  this  as  it  will,  I 
have  in  one  part  or  other  of  thefe  papers 
alleged  all  that  J  know  material,  in  fupport 
of  tny  fyftem  ;  and  therefore  am  now  defirous 
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to  recommend    it    to    the    confideration    of 
others. 

I  have  tried  to  reconcile  fuch  inconfift- 
encies,  real  or  apparent,  and  to  cut  off  fuch 
repetitions  and  redundancies,  as  have  arifen 
from  my  writing  the  feparate  parts  of  this 
work  at  different  times,  and  in  different 
fituations  of  mind.  But  I  have  ftill  need  of 
great  indulgence  from  the  reader  on  thefe  and 
other  accounts. 

As  to  the  fecond  thing ;  I  can  truly  fay, 
that  my  free  and  unrefcrved  manner  of  fpeak- 
ing  has  flowed  from  the  fincerity  and  earnefl- 
nefs  of  my  heart.  But  I  will  not  undertake 
tp  juflify  all  that  I  have  faid.  Some  things 
may  be  too  hafty  and  cenforious  ;  or,  how- 
ever, be  unbecoming  my  place  and  flation. 
I  heartily  wifh,  that  1  could  have  obferved 
the  true  medium.  For,  want  of  candour  Is 
not  lefs  an  offence  againfl  the  gofpel  of 
Chriily  than  falfe  fhame,  and  want  of  courage 
in  his  caufe. 

Some  perfons  may  perhaps  think,  that  I 
ought  not  to  have  delivered  my  opinions  fo 
freely  and  openly;  concerning  the  neceffity  of 
human  aftions,  and  the  ultimate  happinefs  of 
all  mankind  ;  but  have  left  the  reader  to 
deduce  thefe  confequences,  or  not,  as  fliould 
appear  moil  reafonable  to  him.  But  this 
would,  in  my  opinion,  have  been  a  difin- 
genuous  procedure.  Befides,  thefe  tenets 
appear  to  me  not  only  innocent,  but  even 
highly  conducive  to  the  promotion  of  piety 
and    virtue    amongfl     mankind.       However, 
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that  no  one  may  mifappreheod  me  to  his  .own 
hqrt,  I  will  here  make  two  remarks  by  way 
of  anticipation. 

Firft,  then,  I  no  where  deny  pradicaj 
free-will,  or  that  voluntary  power  over  our 
affections  and  adtioos,  by  whach  we  deliberate^ 
fufpend,  and  choofe,  and  which  makes  an 
eiTential  part  of  our  ideas  of  virtue  and  vice, 
reward  and  puni£hment ;  but,  on  the  con*- 
trary,  eftablifh  it  (if  fo  plain  a  thing  will 
adoiit  of  being  farther  eftablifhed)  by  (hew- 
ing in  what  manner  it  refults  from  the  fraocie 
of  our  natures. 

Secondly,  I  do  mojft  firmly  believe,  upoa 
the  authority  of  the  fcriptures,  that  tfoe 
future  puniOiment  of  the  wicked  will  be 
exceedingly  great  both  in  degree  and  deration, 
i.  e.  infinite  and  eternal,  in  that  real  practical 
fenfe  to  which  alone  our  conceptions  expend. 
And  weris  I  able  to  urge  any  thing  upon  a 
profaoe  carelefs  world,  which  might  convince 
them  of  the  infinite  hazard  to  which  they 
expofe  themfelves,  I  would  not  fail  to  do  it» 
as  the  reader  may  judge  even  from  thofc 
paflages  for  which  I  have  above  apologized* 

December,  1748. 
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INTRODUCTION. 

JMlAN  confifts  of  two  parts,  body  and  mind. 

The  firft  is  fubjefted  to  our  fenfes  and  inquiries, 
in  the  fame  manner  as  the  other  parts  of  the  exter- 
nal material  world. 

The  lad  is  that  fubftance,  agent,  principle,  &c. 
to  which  we  refer  the  fenfations,  ideas,  pleafures, 
pains,  and  voluntary  motions. 

Senfations  are  thofe  internal  feelings  of  the  mind, 
which  arife  from  the  impreflions  made  by  external 
objeds  upon  the  feveral  parts  of  our  bodies. 
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All  our  other internalfeelings may  be  called  ideas. 
Some  of  thefe  appear  to  fpnng  up  in  the  mind  of 
themfelves,  fome  are  fuggefted  by  words,  others 
arife  in  other  ways.  Many  writers  comprehend 
fenfations  under  idea ;  but  I  every  where  ule  thefe 
words  in  the  fenfes  here  afcribed  to  them. 

The  ideas  ^hich  referable  fenfations,  are  called 
ideas  offenfation  :  all  the  reft  may  therefore  be  called 
intelUSualideas.  .  . 

It  will  appear  in  the  courfe  of  thefe  obfervations, 
that  the  ideas  offenfation  are  the  elements  of  which 
all  the  reft  are  compounded.  Hence  ideai  of  fenfa- 
tion  may  be  ttxmtA  fimple y  intelUEtual  ones  complex. 

Th^pleafures  and  pains  are  comprehended  under 
the  fenfations  and  ideas,  as  thefe  are  explained  above. 
For  all  our  pleafures  and  pains  are  internal  feelings, 
and,  converfely,  all  our  internal  feelings  feem  to  be 
attended  with  fome  degree  either  of  pleafure  or  pain. 
However,  I  ftiall,  for  the  moft  part,  give  the  names 
of  pleafure  and  pain  only  to  fuch  degrees  as  are 
confiderable;  referring  all  low,  evanefcent  ones  to 
the  head  oi  mere  fenfations  and  ideas. 

The  pleafures  and  pains  may  be  ranged  under 
feven  general  claffes,  viz. 

1.  Senfation ; 

2.  Imagination  ^ 

3.  Ambition ; 

4.  Self-intereft ; 

5.  Sympathy; 

6.  Theopathy;  and, 

7.  The  moral  fenfe  ;  according  as  they  arife 
from, 

1 .  The  impreffions  made  on  the  external  fenfes ; 

2.  Natural  or  artificial  beauty  or  deformity ; 

3.  The  opinions  of  others  concerning  us  ; 

4.  Our  poiTeffion  or  want  of  the  means  of  hap- 

pinefs,   and  fecurity  from,    or  fubjedtion  to,   the 

hazards  of  mifery ;. 

5.  The 
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,5.  The  pleafures  and  pains  of  our  felbw-crea- 
tures ; 

6.  The  afFeftions  excited  in  us  by  the  contem- 
plation of  the  Deity  -,  or, 

7.  Moral  beauty  and  deformity. 

The  human  mind  may  alfo  be  cbnfidered  as  in- 
dued with  the  faculties  of  memory y  imagination  or 
fancy i  underjlandingy  affeSIion^  and  will. 

Memory  is  that  faculty,  by  \Chich  traces  of  fenfa- 
tions  and  ideas  recur,  or  are  recalled,  in  the  fame 
order  and  proportion,  accurately  or  nearly,  as  they 
were  once  adtually  prefented. 

When  ideas,  and  trains  of  ideas,  occur,  or  are 
called  up,  in  a  vivid  manner,  and  without  regard  to 
the  order  of  fo;"mer  aftual  impreflions  and  percep- 
tions, this  is  faid  to  be  done  by  the  power  of  imagi- 
nation ox  fancy. 

The  underjianding  is  that  faculty,  by  which  we 
contemplate  mere  fcnfations  and  ideas,  purfue  truth, 
and  affent  to,  or  diffent  from,  propofitions. 

The  affeSiions  have  the  pleafures  and  pains  for 
their  objeAs ;  as  the  uTtderftanding  has  the  mere 
fenfations  and  ideas.  By  the  afTedions  we  are  ex- 
cited to  purfue  happi  fiefs,  and  all  its  means,  fly 
from  mifery,  and  all  its  apparent  caufes. 

The  will  is  that  ftate  of  rfiind,  which  is  imme- 
diately previous  to,  and  caufes,  thofe  exprefs  afts  of 
memory,  fancy,  and  bodily  motion,  which  are 
termed  voluntary. 

The  motions  of  the  body  are  of  two  kinds,  automa- 
tic and  voluntary.  The  automatic  motions  arc  thofe 
which  arife  from  the  mechanifm  of  the  body  in  an  evi- 
dent manner.  They  are  called  automatic^  from  their 
refembl^nce  to  the  motions  of  automata^  or  ma- 
chines, whofe  principle  of  motion  is  within  themfelves. 
Of  this  kind  are  the  motion  of  the  heart,  and  peri- 
ftaltic  motion  of  the  bowels.  The  voluntary  motions 
are  thofe  which  arife  from  ideas  and  afieftions,  and 
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which  therefore  are  referred  to  the  mind ;  the  imffie-* 
diately  preceding  (late  of  the  mind,  or  of  the  ideas 
and  affeftions,  being  termed  willy  as  noted  in  the 
laft  article.  Such  are  the  aftions  of  walking,  hand* 
ling,  ipeaking,  &c.  -  when  attended  to,  and  per- 
formed with  an  exprefs  defign. 

This  may  ferve  as  a  Ihort  account  of  the  chief 
fubjcfts  confidered  in  the  firft  part  of  thefe  v^er- 
vations.  Thefe  fubjefts  are  fo  much  involvea  in 
each  other,  that  it  is  difficult,  or  even  impoffible,  to 
begin  any  where  upon  clear  ground,  or  fo  as  to  pro- 
ceed entirely  from  the  Data  to  the  ^afita,  from 
things  known  to  fuch  as  are  unknown.  I  will  en- 
deavour it  as  much  as  I  can,  and  for  that  purpofe 
(hall  obferve  the  following  order. 

Firfly  I  (hall  lay  down  the  general  laws,  accord- 
ing to  which  the  fenfations  and  motions  are  per- 
formed, and  our  ideas  generated. 

Secondly y  I  (hall  confider  each  of  the .  fenfations 
and  motions  in  particular,  and  inquire  how  far  the 
phtenomena  of  each  illu{lrate,.and  are  illuftrated  by, 
the  foregoing  general  laws. 

TbirJly^  I  Ihall  proceed  in  like  manner  to  the  par- 
ticular phanomena  of  ideas,  or  of  underftanding, 
aflcdion,  memory,  and  imagination;  applying  to 
them  what  has  been  before  delivered* 

LaftlVy  I  fliall  endeavour  to  give  a  particular 
hiftory  and  analylis  of  the  fix  dafles  of  intelledual 
plealures  and  pains,  viz.  thofe  of  imagination,  am- 
oition,  felf-intercft,  fympathy,  theopathy,  and  the 
moral  fenfe. 
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CHAP.    I.    , 

Oftbt  GENEitAL  LfAWs  according  to  ivhicb  the  Sen- 
sations and  Motions  are  performed^  and  our 
Ideas  generated. 


My  chief  defigh  in  the  following  chapter,  is, 
briefly,  to  explain,  eftablifli,  and  apply  the  doftrines 
of  vibrations  and  ajfociation.  The  firfl  of  thefe 
doftrines  is  taken  from  the  hints  concerning  the  per- 
formance of  fenfation  and  motion,  which  Sir  Ifaac 
Newton  has  given  at  the  end  of  his  Principia^  and 
in  the  queflions  annexed  to  his  Optics ;  the  laft,  from 
what  Mr.  Lockcy  and  other  ingenious  perfons  fince 
his  time  have  delivered  concerning  the  influence  of 
ajfociation  over  our  opinions  and  affeftions,  and  its 
ufe  in  explaining  thofe  things  in  an  accurate  and 
precife  way,  which  are  commonly  referred  to  the 
power  of  habit  and  cufl:om,  in  a  general  and  in- 
determinate one, 
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The  doftrine  of  vibrations  may  appear  at  firft 
fight  to  have  no  conneftion  with  that  of  ajfociation  ; 
however,  if  thefe  doftrines  be  found  in  faft  to  con- 
tain the  laws  of  the  bodily  and  mental  powers  re- 
fpeftively,  they  muft  be  related  to  each  other,  fince 
the  body  and  mind  are.  One  may  expeft  that  vi- 
bratiojiK  (hould  infer  ajfociation  as  their  effed^  and 
ajfociation  point  to  vibrations  as  its  caufe.  I  will 
endeavour,  in  the  prefent  chapter,  to  trace  out  this 
mutual  relation.  ^ 

The  proper  method  of  philofophizing  feems  to 
be,  to  difcover  and  eftablifli  the  general  laws  of 
adion,  afFediing  the  fubjeft  under  confideration, 
from  certain  feleft,  wellrdefined,  and  well-attefted 
phenomena,  and  then  to  explain  and  predid:  the 
other  phsenomena  by  thefe  laws.  This  is  the 
method  of  analyfis  and  fynthefis  recommended  and 
followed  by  Sir  Ifaac  Newton. 

I  fhall  not  be  able  to  execute,  with  any  accuracy, 
what  the  reader  might  expedl  of  this  kind, .  in  re- 
fpeft  of  the  doftrines  of  vibrations  and  ajfociation, 
and  their  general  laws,  on  account  of  the  great 
intricacy,  extenfivenefs,  and  novelty  of  the  fubjedb. 
However,  I  will  attempt  a  fketch  in  the  bed  man- 
ner I  can,  for  the  fervice.  of  future  inquirers. 


SECT, 


and  Adbciation  i»>getteral. 


SECT.    I.  ' 

OF  THE  DOCTRINE  OF  VIBRATIONS,  AND  ITS 
USE  FOR  EXPLAINING  THE  SENSATIONS. 

PROP.    I. 

t 

7*be  white  medullary  Subjlance  of  the  Brain,  fpinal 
MarroWy  and  the  Nerves  proceeding  from  themy  is 
the  immediate.  Inftrument  of  Senfation  and  Motion. 


Under  the  word  brain^  in  thefe  obfervations,  I 
comprehend  all  that  lies  within  the  cavity  of  the 
fkuU,  /.  ^f.the  cerebrum^  or  brain^  properly  fo  called, 
the  cerebellum^  and  the  medulla  oblongata. 

This  propofition  feems  to  be  fufficiently  proved  in 
the  writings  of  phyficians  and  anatomifts ;  from  the 
ftrudlure  and  funftions  of  the  feveral  organs  of  the 
human  body ;  from  experiments  on  living  animals  j 
from  the  fymptoms  of  difeafes,  and  from  diffec- 
tions  of  morbid  bodies.  Senfibility,  and  the  power 
of  motion,  feem  to  be  conveyed  to  all  the  parts, 
in  their  natural  ftate,  from  the  brain  and  ipinal 
marrow,  along  the  nerves.  Thefe  arife  from  the 
medullary,  not  the  cortical  part,  every  where,  and 
are  themfelves  of  a  white  medullary  lubftance. 
When  the  nerves  of  any  part  are  cut,  tied,  or 
compreffed  in  any  confiderable  degree,  the  func- 
tions of  that  part  are  either  entirely  deftroyed,  or 
much  impaired.  When  the  fpinal  marrow  is  com- 
preffed by  a  diflocation  of  the  vertebrie  of  the  back, 
all  the  parts,  whofe  nerves  arife  below  the  place  of 
diflocation,  become  paralytic.     When  any  confider- 
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able  injury  is  done  to  the  medullary  fubftance  ot 
the  brain,  fenfation,  voluntary  motion,  memory, 
and  intelledt,  are  either  entirely  loft,  or  much  im- 
paired ;  and  if  the  injury  bb  very  great,  this  extends 
immediately  to  the  vital  motions  alfo,  viz.  to  thofe 
of  the  heart,  and  organs  of  refpiration,  fo  as  to  oc- . 
cafion  death.  But  this  does  not  hold  equally  in  re- 
fpe<5t  of  the  cortical  fubftance  of  the  brain  ;  perhaps 
not  at  all,  unlefs  as  far  as  injuries  done  to  it  extend 
themfelves  to  the  medullary  fubftance.  In  diflec- 
tions  after  apoplexies,  palfies,  epilepfies,  and  other 
diftempers  affefting  the  fenfations  and  motions,  it 
is  ufual  to  find  fome  great  diforder  in  the  brain, 
from  preternatural  tumors,  from  blood,  matter,  or 
ferum,  lying  upon  the  brain,  or  in  its  ventricles, 
&c.  This  may  fuffice  as*  general  evidence  for  the 
prefent.  The  particular  reafons  of  fome  of  thjefc 
phenomena,  with  more  definitive  evidences,  will  oiler 
themfelves  in  the  courfe  of  thefe  obfervatioyts. 

PROP.    II. 

flhe  white  medullary  Subftemce  of  the  Brain  is  alfo  the 
immediate  Inftrument^  by  which  ideas  are  prefented  to 
the  Mind:  oTy  in  other  fVords^  whatever  Changes 
are  made  in  this  Subjance^  correfponding  Changes  are 
made  in  our  Ideas ;  and  vice  vena. 

The  evidence  for  this  propofition  is  alfo  to  be 
taken  from^|:he  writings  of  phyficians  and  anatomifts;  / 
but  efpecially  from  thofe  parts  of  *  thefe*  writings, 
which  treat  of  the  faculties  of  memory,  attention, 
imagination,  &c.  and  of  mental  diforders.  It  is 
fufficiently  manifeft  from  hence,  that  the  pcrfeftion 
of  our  mental  faculties  depends  upon  the  perfection 
of  this  fubftance ;  that  all  injuries  done  to  it,  affeft 
the  trains  of  ideas  propqrtionably ,  an4  that  thefe 

cannot 
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cannot  be  reftored  to  their  natural  courfe,  till  fuch 
injuries  be  repaired.  Poifons,  fpirituous  liquors, 
opiates,  fevers,  blows  upon  the  head,  &c.  £^U  plainly 
afFedt  the  mind,  by  firft  difordering  the  medullary 
fubftance.  And.  evaicuation?,  reft,  medicines,  X\m^^ 
&c.  as  plainly  reftore  the  mind  to  its  forr^er  ft^te, 
by  reverfing  the  foregoing  fteps.  Bijt  there  will  be 
more  and  more  definite  evidence  offered  in  the 
courfe  oi  thefe  obfervatiQus. 


PROP.     III. 

The  Senfaiions  remain  in  the  Mind  for  a  Jhort  Tiffff 
after  thefenfible  ObjeHs  are  removed. 


This  is  very  evident  in  the  feuf^tions  impreffed 
on  the  eye,  Thus,  to  ufe  Sir  Ifaac  Newtonh  words, 
"  If  a  burning  coal  be  nimbly  /moved  ro^nd  in  a 
circle,  with  gyrations  continually  repeated,  the 
whole  circle  will  appear  like  fire ;  the  reafon  of 
"  which  is,  that  the  lenfation  of  the  coal,  in  the 
"  feveral  places  of  that  circle,  remains  impreffed  on 
*'  Ae  fenforium^  until  the  coal  return  again  to  the 
*'  {^me  place.  And  fo  in  a  quick  confecutipn  of 
"  the  colours "  (viz.  red,  yellow,  green,  blue,  and 
purple,  mentioned  in  the  experiment,  whence  this 
paffage  is  taken)  "  the  impreflion  of  every  colour 
"  remains  on  the  fenforium^  yntil  a  revolutiou  of  all 
the  cotours  be  completed;  and  that  firft  colour 
return  again.     The  impreffions   therefore  of  all 


cc 


**  the  fucceflive  colours,  are  at  once  in  the  Jenforium-^ 
"  and  bcgpt  a  fenfation  of  white."  Opt.  B.  I.  p.  2. 
Experiment  to. 

Thus  alfo,  when  a  perfon  has  had  a  candle,  a 
window,  or  wy  other  lucid  or  well-defined  objeft, 

before 


lo  Of  the  DoRrlnes  of  Vibrations 

* 

before  his  eyes,  for  a  confiderable  time,  he  may 
perceive  a  very  clear  and  precife  image  thereof  to  be 
left  in  the  fenforium^  fancy,  or  mind  (for  thefe  I 
confider  as  equivalent  expreffions  in  our  entrance 
upon  thefe  difquifitions),  for  fome  time  after  he  has 
clofed  his  eyes.  At  leaft  this  will  happen  frequently 
to  perfons,  who  are  attentive  to  thefe  things,  in  a 
gentle  way  c  for  as  this  appearance  efcapes  the  notice 
of  thofe  who  are  entirely  inattentive,  lo  too  earneft 
^  defire  and  attention  prevents  it,  by  introducing 
another  ftate  of  mind  or  fancy. 

To  thefe  may  be  referred  the  appearance  men- 
tioned by  Sir  IfaacHewtoHy  Opt,  ^u.  i6.  viz.  "  When 
a  man  in  the  dark  preffes  either  corner  of  his 
eye  with  his  finger,  and  turns  his  eye  away  from 
his  finger,  he  will  fee  a  circle  of  colours  like  thofe 
in  the  feather  of  a  peacock's  tail.  And  this 
^^  appearance  continues  about  a  fecpnd  of  time, 
"  after  the  eye  and  finger  have  remained  quiet." 
The  fenfation  continues  therefore  in  the  mind  about 
a  fecond  of  time  after  its  caufe  ceafes  to  aft. 

The  fame  continuance  of  the  fenfations  is  alfo 
evident  in  the  ear.  For  the  founds  which  we  hear, 
are  reflefted  by  the  neighbouring  bodies ;  j^nd 
therefore  confift  of  a,  variety  of  founds,  fucceeding 
each  other  at  different  diftances  of  time,  according 
to  the  diftances  of  the  feveral  refledting  bodies; 
which  yet  caufes  no  confijfion,  or  apparent  com- 
plexity of  found,  unlefs  the  diftance  of  the  reflefting 
bodies  be  very  confiderable,  as  in  fpacious  buildings. 
Much  lefs  are  we  able  to  diftinguifli  the  fucceflive 
pulfes  of  the  air,  even  in  the  graveft  founds. 

As  to  the  fenfes  of  tafte  and  fmell,  there  feems  to 
be  no  clear  direft  evidence  for  the  continuance  of 
their  fenfations,  after  the  proper  dbjefts  are  re- 
moved. But  analogy  would  incline  one  to  believe, 
that  they  muft  relemble  the  fenfes  of  fight  and 
bearing  in  this  particular,  though  the  continuance 

cannot 


PROP.     IV. 

External  ObjeEls  iinprejfed  upon  the  Senfes  occqfiony  firji 
in  the  Nerves  on  which  they  are  imprejfedy  and  then 
in  the  Brain^  Vibrations  of  the  fmall^  and^  as  one  may 
f^yy  infinitejimalj  medullary  Particles. 

These  vibrations  are  motions  backwards  and 
forwards  of  the  fmall  particles ;  of  the  fame  kind 
with  the  ofcillations  of  pendulums,  and  the  trem- 
blings of  the  particles  of  founding  bodies.  They 
muft  be  conceived  to  be  exceedingly  fliort  and 
fmall,  fo  as  not  to  have  the  leaft  efficacy  to  diflurb 
or  move  the  whole  bodies  of  the  nerves  or  brain« 
For. that  the  nerves  themfelves  Ihould  vibrate  like 

mufical 
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cannot  be  perceived  diftinftly,  on  account  of  the 

fhortnefs  of  it,  or  other  circumftances.     For  the 

fenfations  muft  be  ftippofed  to  bear  fuch  an  analogy 

to  each  other,  and  fo  to  depend  in  comrhoh  upon 

the  brain,  that  all  evidences  for  the  continuance  of  J* 

fenfations  in  any  one  fenfe,  will  extend  themfelves  to 

the  reft.     Thus  all  the  fenfes  may  be  confidered  as 

fo  many  kinds  of  feeling;  the  tafte  is  nearly  allied 

to  the  feeling,  the  fmell  to  the  tafte,  and  the  fight 

and  hearing  to  each  other.      All  which  analogies 

will  offer  themfelves  to  view,    when  we  come  to 

examine  each  of  thefe  fenfes  in  particular. 

In  the  {tn(t,  of  feeling,  the  continuance  of  heat, 
after  the  heating  body  is  removed,  and  that  of  the 
fmart  of  a  wound,  after  the  inftant  of  infliftion, 
feem  to  be  of  the  fame  kind  with  the  appearances 
taken  notice  of  in  the  eye  and  ear. 

But  the  jgreateft  part  of  the  fenfations  of  this  fenfe 
refemble  thofe  of  tafte  and  fmell,  and  vanilh  tq 
appearance  as  foon  as  the  objefts  are  removed. 
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iQUfical  firings,  is  h^^Iy^bfurd;  nor  was  it  ever 
aflbrtcd  by  Sir  Jfaac  l^e%vio^j  or  any  of  thofe  who 
I^ave  embrace^  his  notion. of  the  perfort^ance  of 
fenfatipn  i^nd  motion,  by  means  of  vibratioi^. 

In  like  manner,  we  are  to  fuppofe  th^  particles 
which  vibrate,  to  be  of  the  inferior  orders,  and  not 
thofe  biggeft  particlf s,  on  which  the  operations  in 
chemiftry,  and  the  colours  of  natural  bodies,  de- 
pends according  to  the  opinion  of  Sir  Ifaac  Newton. 
Hence,  in  the  fropofitmy  I  term  the  medull^'ry 
particles,  which  vibrate,  infinitefimaJ. 

Now  that  external  objefts  imprefs  vibirS^Qry  TOQ- 
tions  xipon  thP  medullary  fubftance  of  the  nerves 
and  brain  (which  is  the  immediate  inflrument  of 
fenfation,  according  to  the  ^f)?j^ri?j49^/<?«^,  appears 
from  th^  continuance  of  the  (i^n^tions  mei^tioned  ix\ 
the  third ;  iince  no  motion  be(ides  a  vibratqfy 
one,  can  r^iide  in  any  part  for  the  leafl:  moment  of 
tini^.  External  objefts,  being  corporeal,  can  a^ 
upon  the  nerves  and  brain,  which  are  alfo  corporeal, 
by  nothing  but  impreffing  motion  on  them.  A  vi- 
brati'ng  motion  may  continue  for  a  ftiort  time  in  the 
fmall  medullary  particles  of  the  nerves  and  brain, 
without  difturbing  them,  and  after  a  (hort  time  would 
ceafe  ;  and  fo  would  correfpond  to  the  above-n^en- 
tioned  Hiort  continuance  of  the  fenfations;  and  there 
feems  to  be  no  other  fpecies  of  motion  that-  can 
correfpond  thereto. 

Cor.  As  this  propojition  is  deduced  from  the  fore-* 
going,  fo  if  it  could  be  eftablifhed  upon  independent 
principles  (of  which  I  (hall  treat  under  the  next),  the 
foregoing  might  be  deduced  from  it.  And,  on  this 
fuppofition,  there  would  be  an  argument  for  the 
continuance  of  the  fenfations,  after  the  removal  of 
their  objefts ;  which  would  extend  to  the  fenfes  of 
feeling,  tafte,  and  fmell,  in  the  fame  manner  as  to 
thofe  of  fight  and'  hearing. 

iPROP. 
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PROP.    V. 

"The  Vibrations  metiiioned  in  the  laft  Propofitiou  art  ex* 
cited f  propagated^  and  kept  up,  partly  by  the  jEdhet^ 
i.e.  by  a  very  Jubtle  .and  elafiic  Fluids  and  partly 
by  the  Uniformity^  Continuity^  SoftnefSj  and  aBive 
Powers  of  the  Medullary  Subjlance  of  the  Brain^ 
f pined  Marrow,  and  Nerves. 

This  propojition  is  chiefly  an  evidence  and  expla- 
iiati9n  of  the  foregoing ;   and  accordingly  might  - 
have  been  included  in  it.    However,  as  it  is  of  great 
importance  in  the  prefent  fiibjefl:,  I  thought  it  heft 
to  give  it  a  diftind  place  and  confideration. 

Before  I  enter  upon  the  proof  of  it,  it  will  be 
proper  to  premife  fomething  by  way  of  explanation, 
concerning  the  aether,  'and  the  qualities  of  the 
medullary  fubftance  juO:  mentioned. 

Sir  Ifaac  Ntzvton  fuppofes,  that  a  very  fubtle  aiid 
elaftic  fluid,  which  he  calls  ather^  for  the  fake  oi 
treating  upon  it  commodioufly  under  an  appropriated 
name,  is  diffufed  through  the  pores  of  grofs  bodies, 
as  well  as  through  the  open  fpaces,  that  are  void  of 
grofs  matter.     He  fuppofes  likewife,  that  it  is  rarer 
in  the  pores  of  bodies  than  in  open  fpaces,  and  even 
rarer  in  fmall  pores  and  d^nfe  bodies,  than  In  large 
pores  and  rare  bodies ;  and  alfo  that  its  denfity  in- 
creafes  in  receding  from  grofs  matter,  fo,  for  inftahcc, 
as  to  be  greater  at  the  -r^  of  an  inch  from  the  fur- 
fece  of  any  body  than  at  its  furface ;  and  fo  on.  To 
the  adlion  of  this  aether  he  afcribes  the  attradtions 
of  gravitation  and    coh^iion,   the  attradtions  and 
repulfions  of  eleftrical  bodies,   the  mutual  influ- 
ences of  bodies  and  light  upon  each  other^   the 
cfFedts  and  communication  of  heat,  and  the  perform- 
ance of  animal  fenfation  and  motion.    My  bufmefs 

in 
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in  thefe  obfervations^  is  only  with  the  laft ;  but  the 
reader  will  do  well  to  confult  whiat  Sir  Ifaac  Netvtou 
has  himfelf  advanced  concerning  the  exiftence  of  this 
aether,  and  the  properties,  and  powers  which  he  has 
afcribed  to  it,  in  the  laft  paragraph  of  his  Principi^y 
the  ^eftions  annexed  to  his  OpticSy  and  a  Letter 
.  from  him  to  Mr.  Eoyle^  lately  publifhed  in  Mr. 
Boyle*s  Life.  As  to  myfelf,  I  am  not  fatisfied,  that 
I  underftand  him  perfectly  on  this  fubjeft.  I  will 
hint  a  few  things  partly  from  him,  partly  from  my 
own  refleftions,  concerning  the  exiftence  and  pro- 
perties of  this  sether. 

Since  a  thermometer  kept,  in  vacuo^  varies  with^ 
the  heat  and  cold  of  the  room,  in  which  it  is 
placed,  as  much  as  another  furrounded  by.  air  ;  and 
fince  the  fmail  parts  of  hot  bodies  probably  vibrate 
to  and  fro,  and  by  thus  vibrating  keep  up  the  heat 
.  for  a  certain  time ;  one  may  conjecture,  that  a  fub- 
tle  medium  ren^ains  after  the  air  is  exhaufted,  and 
that  heat  is  communicated  to  the  thermometer 
fufpended  in  vacuo  by  the  vibrating  motions  of  this 
medium.     See  Opt.  ^.  i8. 

The  greater  denfity  of  the  sether  at  a  diftance 
from  bodies  than  at  their  furface,  may  be  conjeftured 
from  the  various  phenomena  folved  by  this  fuppo- 
fition  ;  which  phenomena  may  alfo  be  alleged  as 
probable  evidences  of  the  exiftence  of  the  aether. 
See  Opt.  ^.  and  ftie  Letter  to  Mr.  Boyle. 

The  great  fubtlety  and  elafticity  of  the  asther 
may  be  inferred  from  the  motions  of  the  planets, 
and  quick  propagation  of  light,  if  we  firft  fuppofe 
its  exiftence,  and  concurrence  in  the  propagation  of 
light,  and  efficacy  in  caufing  gravity.  And  from 
its  great  elafticity  we  may  infer,  that  it  is  extremely 
fufceptible  of  vibrations  and  pulfes,  in  the  fame 
manner  as  common  air.     See  Opt.  ^er. 

Since  the  grofs  bodies  that  lie  upon  the  fur£a.ce  of 
the  tarth  emit  air  particles,    conftituting  a  thin, 

elaftic 
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elaftic  fluid,    of  great  efficacy  in  performing  the 
ordinary  operations  of  nature,  it  feeitis  not  unna^ 
tural  to  exped,  that  the  fmall  particles  of  bodies 
fliould  emit  a  proportiouably  attenuated  air,  /.  e.  an 
a*ther,  which  may  Jikewife  have  a  great  fliare  in  the 
fubtle  adlions  of  the  fmall  particles  of  bodies  over 
each  other.     The  emiffion  of  odoriferous  particles, 
light,  magnetical  and  eledtrical  effluvia,   may  alfo 
be  £bme  prefumption  in  favour  of  the  exiftence  of  the 
aether.     Moreover,  it  is  reafonable  to  expeft,  that  it 
fhould  have  a  repulfive  force  in  refpeft  of  the  bodies 
which  emit  it  j  and  for  the  fame  reafons,  its  par- 
ticles may  repel  each  other.     It ,  may  therefore  be 
elaftic,  compreffible,  and  apt  to  receive  vibrations 
from  the  Ian:  caufe ;  and,  from  the  firft,  may  be 
rarer  within  the  pores  of  bodies  than  in  large  open 
{paces»  and  grow  denfer  as  the  diftance  from  grofs 
matter  increafes.  -  Our  air  is  indeed  denfer  near  the 
earth  than  in  the  higher  regions  ;  but  this  is  owing 
to  its  gravity,  prevailing  againft  its  expanfive  force. 
If  v^e  iuppofe  the  gravity  of  the  aether  to  be  very 
fmaM,  and  its  elalticity  or  expanfive  and  repulfive 
force  *very  great,    both  which  muft  be  fuppofed, 
if  we  admit  it  at  all  in  the  manner  prc^ofed  by 
Sir  Ifaac  Newton^  its  denfity  may  increafe  in  receding 
from  grofs  matter,  and  be  much  lefs  in.  the  pores  of 
bodies,  than  in  open  fpaces  void  of  grofs  matter. 
Thus  we  may  fuppofe  even  the  air,  which  remains 
in  the  large  pores  of  fuch  bodies  as  repel  its  particles, 
tt)  be  rarer  than  the  common  external  air. 

Laftly,  Let  us  fuppofe  the  exiftence  of  the  sether, 
Jff'ith  thefe  its  properties,  to  be  deftitute  of  all'  dired: 
eviden^  ilill,  if  it  ferves  to  exp^in  and  account  for 
a  great  vafffety  of  phseao]|tf|^,  it  will  have  an  indi- 
re6t  evidence  in  its  favoU^^  this  means.  Thus  we 
admit  the  key  of  a  cypher  to  be  a  true  one,  when  it 
explains  the  cypher  completely  -,  and  the  decypherer 
judges  himfelf  to  approach  to  the  true  key,  in  pro- 
portion 
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pDftloti  as  he  advances  in  the  explanation  of  thtf 
cVphtr ;  and  this  withbut  any  diretS:  evidence  at  all. 
And  as  the  falfe  and  imperfeft  keys,  which  turn  up 
t<3  thfe  decypherei"  ih  his  refearches  prepare  the 
Way  for  the  tlifcovery  of  the  true  and  complete  one, 
fb  any  hypothefis  that  has  fo  much  plaufibility,  as 
to  explain  a  confiderable  number  of  fafts,  helps  m 
to  digeft  thefe  fads  in  proper  order,  to  bring  new 
ones  io  light,  and  to  make  Experimenta  Cruets  for 
the  fake  of  future  inquirers.  The  rule  of  falfe 
affords  an  obvious  and  ftrong  inftance  of  the  poffi- 
bility  of  being  led,  with  precifion  and  certainty  to  a 
true  conclufion  from  a  falfe  pofition ;  and  it  is  of 
the  very  cflence  of  algebra  to  proceed  in  the  way 
of  fuppofition. 

We  come  next  to  confider  the  uniformity  and 
continuity  of  the  white  medullary  fubftance  of  the 
brain,  fpinal  marrow,  and  nerves.  Now  thefe,  are 
evident  to  the  eye,  as  far  as  that  can  be  a  judge  of 
them-  The  white  medullary  fubftance  appears  to  be 
every  where  uniform  and  limilar  to  itfelf  throuriiout 
the  whole  brain,  fpinal  marrow,  and  nerves  r  and, 
though  the  cortical  fubftance  be  mixed  with  the  me- 
dullary ih  the  brain,  and  fpinal  marrow,  and  perhaps 
in  the  ganglions  and  plexufes,  yet  it  docs  not  appear; 
that  the  coirimunication  of  any  ohe  part  of  the  me- 
dullary fubftance  with'*^ery  other,  is  cut  off  any 
where  by  the  interverit^  df  the*  cortical.  There 
is  no  part  of  the  medullary  Tubftance  feparated  from 
the  reft,  but  all  make  one  continuous  white  body ; 
fo  that  if  we  fuppofe  vibrations  apt  to  run  freelji^ 
along  this  body  from  its  uniformity,  they  muftpe!^ 
vade  the  whole,  in^vha^er  part  thej  ^fffifitncx- 
cited,  from  its  continua|r  /  "^ 

The  exceflive  minutenefs  of  the  veflels  of  which 
the  medullary  fubftance  confifts,  may  alfo  be  con- 
ceived as  inferring  its  uniformity  and  continuity. 
Thefe  veffels  are,  by  all  anatonufls  and  phyfiolo- 

gifts. 
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gifts,  fuppofed  to  arife  from  thofe  of  the  cortical 
mbftance,  this  being  agreeable  to  the  analogy  of  the 
other  parts  of  the  body.  And  it  follo\(rs  rrom  the 
fame  analogy,  that  they  muft  be  fmallcr  than  thofe 
veflels  from  which  they  arife.  But  the  finer  orders 
of  the  veffels  of  the  cortical  fubftance  are  far  too 
minute  to  admits  of  the  moft  fubtlc  injeftions,  the 
beft  injeftors  having  never  penetrated  farther  than 
the  groffer  orders  of  veffels  in  the  cortical  fubftance. 
We  may  therefore  well  fuppofe,  that  the  medullary 
fubftance  confifts  6f  a  texture  of  veffels  fo  fmall  and 
regular,  as  that /it  may  have  no  vacuity  or  interval 
in  it,  fufficient  to  interrupt  or  difturb  the  vibrations 
of  the  ^aether,  and  concomitant  ones  of  the  fmall 
medullary  particleis,  propagated  through  this  fub* 
ftance  in  the  manner  to  be  defcribed  below. 

The  foftnefs  of  the  medullary  fubftance  is,  in  like 
manner,  evident  to  the  fenfes,  and'the  natural  con- 
fequence  of  the  extreme  fmallnefs  of  the  compound- 
ing veffek,  and  fluids  circulating  through  them. 

If  we  admit  J:he  foregoing  account  of  the  uniform 
conti^ill^us  texture  of  the  medullary  fubftance,  it 
will  follow,  *||iit  the  nerves  are  rather  folid  capilla- 
ments,  accorofaig  to  Sir  Ifaac  Newton^  than  fmall 
tuMi,  5pcording  to  Boerhaave.  And  the  fame  con* 
elusion  ariif^fcliW^ admitting  the  dodrine  oimbra^  ^ 
tions.  The  vibramts  hereafter  to  be  defcribed  rtiay 
more  eafily  be  conceived  to  be  pro]pagated  along  folid 
capillaments,  fo  uniform  "in  tneir  texture  as  to  be 
pellucid  when  finely  taken,  than  along  hollow  iubtdi. 
For  the  fame  reafons,  the  doctrine  01  vibrations  will 
fcarce  permit  us  to  fuppofe  the  brain  to  be  a  gland 
propefht^fo  called ;  fince  the  diflbrmity  of  texture 
required  in  a  glan<^  afppears4nconfiftent  with  the  free 
propagation  of  vibratjons.  Neither  can  we  conclude 
the  brain  to  be  a  gland,  fjom  the  great  quantity  of 
blood  fent  to  it  by  the  heart.  It  isptobable  indeed,' 
that  this  is  required  on  account  of  the  important 

Vol!  I.  C  fonftions 


i8  Of  the  Doarinet  of  Vibrations 

fundions  of  accretion,  nutrition,  fenfation,  and  mo- 
tion, which  are  plainly  performed  by  the  brain.  But 
then  thefe  fundiions  adinit  of  as  eafy  an  explanation 
on  the  hypothefis  hefe  propofed,  as  on  that  of  a  glan- 
dular fecretion,  called  nervous  fluid,  animal  fpirits, 
&c.  In  the  mean  time,  I  cannot  but  acknowledge 
many,  or  even  moft  things,  in  the  Boerhaavian  doc- 
trine concerning  the  ftrufture  and  funftions  of  the 
brain,  to  be  beautiful,  juft,  and  ufeful.  And  it  may 
even  be,  that  the  doftrine  of  a  glandular  fecretion, 
properly  qualified,  is  not  inconfiftent  With  that  of 
vibrations. 

Sir  Ifaac  Newton  fuppofes  the  nerves,  when  fingly 
taken,  to  be  pellucid,  becaufe  otherwife  they  could 
not  be  fufficiently  uniform  for  the  purpofe  of  tranf- 
mitting  vibrations  freely  to  and  from  the  brain ;  the 
opacity  of  any  body  being,  according  to  him,  an 
argument,  that  its  pores  are  fo  large  and  irregular, 
as  to  difturb  and  interrupt  the  vibrations  of  the 
sether.  For  the  fame  realons,  we  mull  fuppofc  the 
fibrils  of  the  medullary  fubftance  of  the  brain  to  be 
pellucid,  when  fingly  taken.  And  this  confideration 
may  incline  one  to  conjecture,  that,  m  palfies,  the 
infinitefimal  veflels  of  the  fibrils  of  qR  brain,  and 
capillaments  of  the  nerves,  are  fo  obflxuAed,  as  to 
render  thefe  fibrils  and  capillamenlw Mjte^and  opake, 
in  the  fame  manner  as  the  hairiW  oWFage,  or  the 
Cornea  in  an  Albugo. 

Since  the  Pia  Mater,  with  its  blood  veflels,  enters 
the  interftices  of  the  feveral  folds  of  the  brain,  one 
may  fuipedt,  that  it  penetrates  not  only  the  cortical 
fubftance,  but  alfo  the  medullary,  along  with  the 
feveral  defcending  orders  of  veflTels,  and  confequently 
that  it  divides  andfubdi^des  the  medullary  fubftance 
into  various  greater  and  lefler  regions.  One*'  may 
affirm  at  leaft,  that  fuch  a  diftribution  of  the  Pia  Ma- 
ter would  be  greatly  analogous  to  that  of  the  cellular 
inembrane,  through  the  fyftem  of  mufcles,  their 
,    .        '  feparate 
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&pa»te  portions,  fibres,  and  fibrils.  But  then  we 
may  reafonably  fuppofe  the  Pia  Mater  to  be  fo  attenu- 
ated in.thefe  its  procefles,  as  that  the  medullary  Tub'* 
ftancc  may  ftill  remain  fufficiently  uniform  for  the  free 
propagation  of  vibrations.  Or,  if  there  be  fome  little 
impemment  and  confinement  in  certain  regions,  on 
account  of  fome  exceedingly  fmall  difcontinuity,  arir 
fing  from  this  intervention  of  the  Pia  Mater  between 
certain  regions,  it  may,  as  it  feems  to  me,  fuit  this 
theory  rather  better  than  an  abfolute  and  perfedt 
Continuity,  as  before  fuppofed.  It  is  reafonable  alfo 
to  think,  that  the  nerves  of  diiFercnt  parts  have  innu- 
merable communications  with  each  other  in  the  brain, 
in  the  ganglions  (whicl^are,  as  it  were,  little  brains, 
according  to  the  opinion  of  fVinJlow)^  and  even  in 
the  plexufes  s  and  that  many  phaenomena,  particu- 
larly thofe  of  the  Sympathetic  kind,  are  deducible 
from  thefe  communications.  But  as  it  feems  impof- 
fible  to  trace  out  thefe  communications  anatomically, 
on  account  of  the  great  foftnefs  of  the  brain,  we  mufi: 
content  ourfelves  with  fuch  conjectures  as  the  pheno- 
mena (hall  fuggeft,  trying  them  by  one  another,  and 
admitting  for  the  prefent  thofe  which  appear  moft 
confiftent  upon  the  whole,  till  farther  light  appears. 
The  fame,  or  even  a  greater,  obfcurity  attends  all  in- 
quiries into  the  ufes  of  the  particular  ihape  and  pro- 
tuberances of  the  medullary  fubftance  of  the  bram. 

We  come,  in  the  Jaft  place,  to  fconfider  what  aftivc 
properties  may  belong  to  the  fmall  particles  of  the 
medullary  fubftance,  /.  e.  to  the  fmall  particles  which 
compofe  either  the  ultimate  veflels  of  this  fubftance, 
or  the  fluid  which  circulates  in  thefe  ultimate  veflels. 
The  common  doftrine  concerning  the  powers  of  the 
nervous  fyftem  fuppofes  the  fluid  fecrcted  by,  and 
circulating  through,  the  medullary  fubftance,  to  be 
of  a  very  aftive  nature ;  and  this  may  be,  though 
the  tafte  of  the  medullary  fubftance  in  brute  ani- 
mals difcovers  no  fuch  aftivity.     For  the  power  of 
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imprefling  taftes .  feems  to  refide  in  particles  much 
larger  than  thofe  which  we  are  here  confidering.  And 
it  is  fufficientiy  obvious^  that  many  poiibns,  mineral, 
vegetable,  and  animal,  have  the  moft  a£Hve  properries 
concealed  under  infipid,  or  at  lead  moderate  favours. 
Now  that  fome  powers  of  attradtion  or  repolfion^  or 
rather  of  both  at  different  diftances,  refide  in  the  fmall 
^  particles  of  the  medullary  fubftance,  can  fcarce  be 
doubted  after  fo  many  inftances  and  evidences,  as 
Sir  Ifaac  Newton  has  produced,  of  attradlive  and 
repulfive  powers  in  the  fmall  particles  of  various 
bodies.  Optics y  ^ery  31,  meaning,  as  he  does,  by 
attraction  and  repulfion,  a.  mere  mathematical  ten- 
dency to  approach  and  recede,  be  the  caufe  what  it 
will^  impulfe,  preffure,  an  unknown  one,  or  no  phy- 
fical  caufe  at  all,  but  the  immediate  agency  of  the 
Deity.  The  fmallnefs  alfo  of  the  panicles  of  the 
medullary  fubftance  may  not  improbably  increafe 
their  aftivity,  in  refpeft  of  their  bulk,  agreeably  to 
Sir  Ifaac  Newton's  conjcfture  concerning  the  particles 
of  the  aether.  Which  may  be  farther  inferred  from 
the  nature  of  thefe  attractions  and  repulfions;  for 
fince  they  feem  to  be  as  ibme  reciprocal  power  of  the 
diftance>  we  may  judge,  that  only  the  neareft  parts  of 
large  particles  will  be  eminently  adtive,  and  that  the 
more  remote  ones  will  be  an  impediment  to  their 
afttons;  whence  fmall  particles,  having  nearly  as 
great  active  powers,  and  much  lefs  matter  to  be 
moved,  will,  upon  the  whole,  be  more  adtive  in  pro- 
portion to  their  bulk,  than  large  ones.  If  we  farther 
fuppofe  the  particles  of  the  fluids,  which  circulate 
through  the  ultimate  vefTels  of  the  medullary  fub- 
ftance, to  be  fmaller  than  the  particles  which  compofe 
tbefc  velTeis,  then  will  they  alfo  be  more  adtive.  And 
thus  we  feem  to  approach  to  all  that  is  probable  in  the 
received  dodtrines  concerning  the  nervous  fluid,  and 
the  animal  fpirits,  fuppofed  to  be  either  the  fame  or 
different  things  1  and  all  the  arguments  which  Boer- 
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hsdtve  has  brought  for  his  hypothefis,  jof  a  glandulat 
&cretion  of  a  very  fubtle  aftive  fluid  in  the  brain, 
may  be  accommodated  to  the  Newtonian  hypothefis 
of  vibrations. 

Having  thus  endeavoured  to  fettle  our  notions 
concerning  the  xther,  and  eilablifh  our  evidences  for 
its  exigence  and  {^operties,  and  for  the  uniformity^ 
continuity,  ibftnefs,  and  aftive  powers  of  the  medid- 
lary  fubftance,  we  come,  in  the  next  place,  to  inquire 
in  what  manner  thefe  may  ferve  to  explain  or  evince 
the  vibrations  of  the  medullary  particles,  aflerted  in 
the  iorcffAT^  propqfition. 

Firft  then,  We  are  to  conceive,  that  when  external 
obje&s  are  impreiled  on  the  fcnfory  nerves,  they  ex-' 
cite  vibrations  in  the  sether  reiiding  in  the  pores  of 
thefe  nerves,  by  means  of  the  mutual  afitions  inter* 
ceding  between  the  objects,  nerves,  and  ather.    For 
there  feem  to  be  mutual  adtions  of  all  the  varieties 
between  thefe  three,  in  all  the  fenfes,  though  of  a 
different  nature  in  different  fenfes.     Thus  it  feems^ 
that  light  afieds  both  the  optic  nerve  and  the  sether; 
and  alu>,  that  die  afieftions  of  the  sther  are  com- 
municated to  the  optic  nerve,  and  vice  verfd.     And 
the  fame  m»y  be  obfcrved  of  fridlions  of  the  fkin, 
taftes,  fmells,  and  founds.     The  impuiie,'att ration, 
or  wliatever  elfe  be  the  a&ion  of  the  objed,  aiFe^ds 
both  the  nerves  and  the  sether ;  thefe  affed  each 
other,  and  even  the  objed  or  imprcfEon  itfelf,  in 
moft  or  all  cafes,  fo  as  to  alter  or  modify  it.     And 
the  refuit  6[  thefe  adions,  upon  the  whole,  may 
be  iuppo^ed  fiich  a  compxeflion  or  increafe  of  denfity 
in  the  aether,  as  muft  agitate  its  particles  with  vibra- 
tions analogous  to  thofe  which  are  excited  in  the  air 
by  the  difcharge  of  guns,  ^by  thunder-claps,  or  by 
any  other  method  of  cau£ng  a  fudden  and  violent 
compreffion  in  it. 

Secondly^  We  are  to  conceive,  that  the  vibrations 
thus  .excited  in  the  aether  will  agitateXhe  fmall  par- 
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tides  of  the  medullary  fubftance  of  the  fenfory  nerves 
with  fynchronous  vibrations,  in  the  fame  manner  as 
the  vibrations  of  the  air  in  founds  agitate  many, 
regular  bodies  with  correfponding  vibrations  or  trem- 
blings. And  here  the  uniformity,  foftnefs,  and  aflive 
powers  of  the  medullary  fubftance,  muft  be  con- 
fidered  as  previous  requifites  and  affiftances.  A  want 
of  uniformity  in  the  medullary  fubftance,  would  ar- 
gue a  like  want  of  uniformity  in  the  asther  contained 
within  it.  The  hardnefs  of  it,  if  it  extended  to  the 
particles,  would  caufe  an  ineptitude  to  vibratory  mo- 
tions in  the  particles  of  th^fe  particles,  /.  e.  in  the 
infinitefimal  particles  confidered  in  this  and  the  iort- 
going  prapoftion.  And  a  want  of  aftive  powers  in 
thefe  particles  would  fuffer  the  excited  motions  to 
die  away  prematurely. 

One  may  conjefture,  indeed,  that  the  rays  of  light 
excite  vibrations  in  the  fmall  particles  of  the  optic 
nerve,  by  a  direct  and  immediate  adtion.  For  it 
feems  probable,  from  the  alternate  fits  of  eafy  tranf- 
miflion  and  refledion,  that  the  rays  of  light  are  them- 
felves  agitated  by  very  fubtle  vibrations,  and  con* 
fequently  that  they  muft  communicate  thefe  direftly 
and  immediately  to  the  particles  of  the  optic  nerves. 
And  it  may  be  alfo,  that  fapid  and  odoriferous  par- 
ticles are  agitated  with  fpecific  vibrations,  and  that 
they  communicate  thefe  direftly  and  immediately  to 
the  fmall  particles  of  the  guftatory  and  olfaftory 
nerves  .  refpedtively,  as  well  as  to  the  interjacent 
aether.  Upon  this  fuppofition,  the  vibrations  of  the 
ather  muft  be  conceived  as  regulating  and  fupporting 
the  vibrations  of  the  particles,  not  as  excitii^  them 
originally. 

Thirdly^  The  vibrations  thus  excited  in  the  aether, 

.  and  particles  of  the  fenfory  nerves,  will  be  propa* 

gated  along  the  courfe  of  thefe  nerves  up  to  tHe 

brain.  -  For  the  aether  refiding  in  the  medullary  fub- 

ft:ance,  being  of  an  uniform  deniity  on  account  of 
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the  fmalloefs  of  the  pores  of  the  medullary  Tub- 
ftance,  and  uniformity  of  its  texture,  before  taken 
notice  of,  will  fuBer  the  excited  vibrations  to  run 
freely  through  it.  And  the  fame  uniformity,  toge- 
ther with  the  continuity,  foftnefs,  and  adtive  powers 
of  the  medullary  fubftance,  will  farther  contribute  to 
the  free  propagation  of  the  vibrations  j  fince,^  on 
thefe  accounts,  it  follows,  that  the  particles,  which 
were  laft  agitated,  may  eafily  communicate  their  agi- 
tations or  vibrations  to  the  fimilarly  pofited  and  equally 
contiguous  ones,  without  interruption,  and  almoft 
without  any  diminution  of  force.  This  free  propa- , 
gation  of  vibrations  along  the  courie  of  the  nerves 
may  be  lUuftrated  and  confirmed  by  the  like  free 
propagation  of  founds  along  the  furface  of  water, 
which  has  fometimes  been  obferved  in  ftill,  calm 
nights. 

Fourthly,  The  vibrations  here  dcfcribed  arc  con- 
fined to  the  medullary  fubftance,  or  at  leaft  are  only 
propagated  feebly  and  imperfectly  into  the  neighbour- 
ing parts,  %n  account  of  the  heterogeneity  and  greater 
hardnefs  of  the  neighbouring  pares.  The  firft  will 
make  the  aether  of  difierent  denfities,  and,  in  fome 
cafes,  there  may  be  almoft  an  interruption  or  difcon- 
tinuity  of  it ;  and  the  laft  will  indifpofe  the  particles 
to  receive  and  communicate  vibrations ;  and  we  may 
fuppofe  from  both  together,  agreeably  to  what  has 
been  already  remarked,  that  only  fmall  vibrations, 
and  fuch  irregular  ones  as  oppoie  each  other,  will  juft 
begin  to  take  place  in  the  immediately  contiguous 
parts,  and  there  ceafe  without  proceeding  farther.  It 
is  fonnewhac  analogous  to  this  in  founds,  that  they 
are'  much  fooner  loft  in  pafling  over  rough  furfaces 
than  fmooth  ones ;  and  particularly,  that  they  receive 
a  much  greater  diminution  from  the  irregular  furface 
of  the  earth,  than  from  that  of  flnll  water.  However, 
a  particular  exception  is  here  to  be  made  in  refpec^ 
of  the  fibres  of  the  mufcles*  and  membranes,  into 
'    '       ,  C  4  which 
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which  the  vibrations  of  the  scher  and  ifiedgllary 
particles  fcem  to  be  propagated  with  great  freedom 
and  ftrcngth,  as  will  be  fccn  hereafter.  Which  may 
perhaps  be  fome  argument^  that  mufcular  fibres  are^ 
according  to  Boerbaave^s  opinion,  men  produftion«  of 
the  ultimate  nerves. 

Fifchly,  As  foon  as  the  vibrations  enter  the  brain,  | 

they  begin  to  be  propagated  freely  every  way  over 
the  whole  medullary  fubftance  $  being  dimini(hed  in 
ftrength,  in  proportion  to  the  quantity,  of  aiattep 
agitated,  juft  as  in  founds,  i.  e.  as  it  were  in  a  reci- 
procal duplicate  ratio  of  the  diftance  from  th^  placid 
where  the  fenfory  nerve  afFefiicd  by  the  vibrations 
enters  the  brain.  Or,  if  we  fupppfe  the  Pia  Ma$fr, 
to  make  fome  fmall  difcontinuity  in  the  medullary 
fubftance  by  its  procefles,  as  has  been  ^hinted'  above, 
then  we  mud  alfo  fuppofe,  that  the  vibrations,  whicia 
afcend  along  any  fenfory  nerve,  aflfe£t  the  region  of 
the  brain  which  corresponds  to  this  fenfory  nerve 
more,  and  the  other  regions  kfs,  than  according  to 
this  proportion.  ^ 

Sixthly,  Since  the  vibrations,  or  reciprocal  na- 
tions, of  the  fmall  particles  of  each  nerve  ar^  made 
in  the  fame  line  of  diredion  wjtb  the  nerve,  they 
mud  enter  the  brain  in  that  diredion,  and  may  pre- 
ferve  fome  fmall  regard  to  this  diredion  at  canHder* 
able  didances  within  the  brain  i  eip^cially  if  this  hfi 
favoured  by  the  drudure  of  the  nervous  fibrils  in  the 
brain.  Hence  the  fame  internal  parts  of  the  brain 
may  be  made  to  vibrate  in  diflferent  diredions,  accord- 
ing lb  the  different  dirediom  of  the  nerves  by  whicia 
the  vibrations  enter. 

And  thus  it  appears,  that^  admiaing  the  ei:iftenc€ 
and  fubtlcty  of  the  aether,  and  the  qualities  of  the 
medullary  fubdance  here  alleged,  a  probable  a^ccounc 
may  be  given,  how  the  vibrations,  averted  in  4he.  laft 
propofitioo,  may  be  excited  in  the  feoibry  n{si;v68» 
and  propagated  thence  over  th^  ^i)ple  medi;i)lfiry..AibT. 
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ftance,  and  over  that  alone.  And  the  foiubknefi  of 
this  propofition  to  the  laft,  and  of  both  to  a  variety  of 
phsDomena,  which  will  be  feen  in  thexourfe  of  thefe 
obfervations,  may  be  confidered  as  fonne  evidence  for 
both. 

Let  it  be  remarked  aifo,  that,  if  the  performance 
of  lenfacion  by  vibratory  motions  of  the  medullary 
particles  be  admitted,  the  exiftence  of  a  fubtk  elaftic 
fluid  muft  be  admitted  in  confequence  thereof,  as  the 
only  aieans  diat  can  be  conceived  for  their  rife  and 
free  propagation,  fo  as  to  anfwer  to  the  phasnomena 
of  fenie,  motion,  and  ideas ;  and  reoiprocally,  if  the 
exiftence  of  fo  fubtle  and  elaftic  a  fluid,  as  the  aether 
de/cribed  by  Sir  ^aac  Newtouj  can  be  eftabliflied  upoQ 
independent  principles,  ic  may  reaibnably  be  fiipf^fed 
to  penetrate  the  pores  of  the  noedullary  fubftance» 
how  finall  foever  they  be,  in  the  fame  manner  as  air 
penetrates  grofier  cavities  and  pores,  and,  like  air, 
bodi  be  itfelf  agitated  by  vibrations  fiiom  a  variety  of 
caoies,  and  alfo  communicate  thefe  to  the  medullary 
particles.  We  may  therefore  either  deduce  the  doc- 
trine of  vibrations  here  propofed  from  the  coofideration 
of  the  aether,  or  the  exiftence  of  the  sther  from  the 
doftrlne  of  vibrations,  according  as  either  of  tbeie  can 
be  firft  eftabliOied 

There  is  alio  ibme  light  and  evidence  to  be  caft 
upon  one  or  both  of  thefe  propofitions,  from  (everal 
natural  phenomena ;  as  I  will  endeavour  to  fliew  in 
the  following  renoarks. 

I.  Heat  in  natural  bodies  is  probably  attended  by 
vibrations  of  the  fmall  parts.  This  may  be  inferred 
from  the  duration  and  gradual  declenfion  of  heat, 
aodirom  the  grofs  general  proportion  which  is  ob* 
ferved  between  this  duration  and  the  denfity  of  the 
heated  body.  For  a  vibratory  motion  wouM  fubfift 
for  fome  tioie,  decline  gradually,  and  be  kept  up 
]o0ger,  cateris  pariiusj  where  the  nuo^r  of  vi- 
hratiog  parocles  wei«  many,  than  where  few.    The 
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fame  hypdchefis  is  well  fuited  to  the  rarefaftioji, 
fluidity,  diifi)lution,  and  other  changes  of  texture 
which  heat  produces  in  bodies,  according  to  their 
various  natures.  And  if  we  farther  conGder,  that 
all  bodies,  contiguous  to  each  other,  come,  after  a 
Ihprt  time,  to  the  fame  degree  of  heat,  viz.  that  of 
the  circumambient  air ;  thofe  which  are  hotter  lofing 
fomething,  and  thofe  which  are  colder  gaining  $  and 
yet  that  the  air  is  not  neceflary  for  the  conveyance 
of  beat,  as  appears  from  Sir  ffaa^  Newt<m*%  experi- 
ment of  the  two  thermometers  above-mentioned ; 
it  will  ^appear  highly  probable,  both  chat  heat  in 
bodies  is  attended  by  vibratory  motions  of  the  fmall 
parts,  and  alfo  that  thefe  are  communicated  to  conti- 
guous bodies  by  vibrations  of  a  fubtle  fluid,  by  an 
argument  fomething  difierent  from  that  urged  above, 
in  fpeaking  of  the  two  thermometers ;  at  leaft  the 
confideration  of  the  equality  of  temperature,  to 
which  all  contiguous  bodies  are  known,  by  common 
obfervations,  to  arrive,  will  caft  fome  light  upon  that 
argument.  And,  upon  the  whole,  it  will  follow,  that 
heat  in  us  is  caufed,  or  attended,  by  fubtle  vibrations 
of  the  medullary  fubftance,  which  is  the  imttiediate 
inftrument  of  all  the  fenfations  i  and  that  a  fubtle 
fluid  is  concerned  in  the  produdion  of  this  effed. 
And  what  is  thus  proved  of  heat,  may  be  inferred 
to  hold  in  refpe&  of  all  the  other  fenfations,  from  the 
argument  of  analogy. 

2.  Light  is  fo  nearly  related  to  heat,  that  we  muft 
fuppofe  the  argument  of  analogy  to  be  particularly 
ftrong  in  refped);  of  it:  but,  befides  this,  we  have  an' 
independent  argument  for  the  exiftence  of  vibrations 
here,  alfb  for  their  communication  by  a  fubtle  fluid, 
if  we  admit  Sir  I/aac  Newlon's  hypothefis  concern- 
ing the  caule  of  the  alternate  fits  of  eafy  reflection 
and  tranfmiflion,  as  I  have  above  remarked. 

3.  As  founds  are  caufed  by  pulfes  or  vibrations 
excited  in  the  air  by  the  tremora  q[  the  parts  of 
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founding  bodies>   they  muft  raife  vibrations  in  the 

membrana  tympani;   and  the  faiall  bones  of  the  ear 

feem  peculiarly  adapted,  by  their  fituation  and  muf- 

cles,  to  conomunicate  theie  vibrations  to  the  cavities 

of  the  veftibulum^  iemicircular'  canals,    and  cocbleay 

in  which  the  auditory  nerve  is  expanded ;  u  e.  to  the 

nerve  itielf.     Now  though  theie  are  grofs  vibrations, 

in  reipeA  of  thofe  which  we  muft  fuppofe  to  take  place 

in  the  asther  itfelf,  yet  they  prepare  the  way  for  the 

iuppofition  of   the   more  fubtle    vibrations    of   the 

sether,  and  may  be  the  inftniment  of  thefe,  in  the 

fame   manner  as   very  grofs  reciprocal   motions   of 

bodies  in  the  air  are  obferved  to  produce,  by  per^ 

cuflion,    thofe    quicker    vibrations   in  which  found 

conlifls. 

4*  We  are,  in  fome  meafure,  prepared  alio  for 
admitting  the  do&rine  of  vibrations  in  the  anin^al 
fundions,  from  that  difpofition  to  yield  a  found  up- 
on percufTion,  which  appears  in  fome  degree  in  almofl 
an  bodies;  fince  this  fhews,  that  the  difpofition  to 
vibrate  is  general,  or  even  univerfal,  in  the  bigger 
orders  of  particles;  and  therefore  makes  it  more 
eafy  to  conceive,  that  there  may  be  a  like  difpofition 
in  the  lefTer  orders,  i.  e.  in  the  ihiinitefimal  medul- 
lary particles,  confidered  in  this  and  the  foregoing 
pripofition. 

5*  The  mutual  attraftions  and  repulfions  which 
feem  to  intercede  between  all  fmall  particles,  concur 
to  the  fame  purpofe.  For  when  the  attractions  and 
repulfions  are  changed,  by  changing  the  diftances  of 
the  particles,  thefe  muil  ofcillate  to  and  fro  for  fome 
time,  before  th^y  can  gain  their  former  equilibrium. 

6.  Elaflicity  feems  to  refult  from  mutual  attrac- 
tions and  repulfions  of  fome  kind,  and  is  evidently 
the  caufe  of  vibrations  in  muficaL  firings,  and  many 
otiier  bodies.  It  feems  alfo,  that  there  is  fcarce  any 
|)ody  entirely  devoid  of  elafticity.    And  thus  elafti- 
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city  is  conoeAed  wich  the  dodrine  of  vibradoiis  in 
diSkreat  ways* 

7.  The  effluvia  of  cleAric  bodies  feem  to  haire 
Tibrating  motions.    Fbr  they  are  excited  by  fridbion, 
patting,  and  heats  and  excite  light,  ibufid,  and  Sr 
pricking  ienfatioo.     They  have  alio  a  repulfive  power 
in  refped  of  each  other,  as  the  particles  of  air  have  ; 
and  therefore  onuft,  like  theo),  be  eafily  fuiceptibic  of 
Tibrationf.     Their  motions  along  hempen  ftringa  re-* 
femble  the  oiotioat  along  the^  nerves  in  fenfittioa  and 
mufcular  contradion ;  and  their  attradtve  powers^  at 
the  end  of  fuch  firings,  refemble  the  powers  of  the 
feniations  over  the  mu&les  for  contrading  them.     So 
that  eledricity  is  alfo  comieded  in  various  ways  with 
the  dodrine  of  vibrations. 

Laftly,  To  fum  up  in  on^  what  has  been  remarked 
ia  the  left  five  paragraphs:  as  the  atcradions   o£ 
gravitadoo,    eledricity,    magnetifm,    and    cohefion^ 
with  the  repulfions  which  attend    upon    the    three' 
kft,  intimate  to  us  the  general  tenor  of  nature  in 
this  refped;  viz.  that  many  of  its  phaenomena  are 
carried  on  by  attradioos  and  repulfions ;  and  that 
theie  may  be  expededto  take  place  in  the  fmsli  de« 
icending  orders  of  panicles,  as  well  as  in  grofs  bo-^ 
dies,  and  in  the  biggetk  component  particles ;    £6 
the  pulfes  of  the  air,  the  tremors  of  founding  bodieis, 
the  propagation  of  founds  both  through  the  air,  and 
along  contiguous  folid  bodies,  the  ofcillations  of  elaftic 
bodiest  and  the  phsenomena  of  eledricity,  may,  in 
like  manner,  ferve  as  a  clue  and  guide  to  the  inven* 
tion,  and  afibid  a  prefomption,  t^at  other  reciproeal 
motions  or  vibrations  have  a  great  fhare  in  the  pco« 
dudion  of  natural  phsenomena. 

Nor  is  it  an  ob)e6iion  to  this,  but  rather  a  con* 
formation  of  it,  that  theie  principles  of  attradion  and 
i)ppulfion  of  die  fevecal  kinds,  ^and  of  vibradoos, 
are  depeodem  upon>  and  involved  wtdiin  each  oiher^ 
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fince  this  alfo  is  agreeable  to  the  tenor  of  nature,  as 
it  is  obferved  in  the  body>  in  the  nnind,  in  fcience 
in  general^  and  in  the  feveral  branches  of  each  fci- 
ence in  particular.  Each  part,  faculty,  principle, 
&c.  when  confidered  and  purfued  fufficiently,  feems 
to  extend  itfelf  into  the  boundaries  of  the  others,  and, 
as  ic  were,  to  indole  and  comprehend  them  all. 
Thus  magnetifm  mixes  itfelf  with  the  gravitatipn 
both  of  bodies  upon  the  furface  of  the  earth,  and 
with  that  of  the  moon  to  the  earth :  a  polar  virtue 
of  the  fame  kind  fcems  to  have  a  principal  Ihare  in 
the  formation  of  natural  bodies,  e/pecially  thofe 
whofe  parts  cohere  in  regular  figures:  eleftricitjr 
may  alfb  extend,  without  being  excited  by  friftion  or 
otfaerwife,  to  fmall  diftances,  and  )oin  with  the  juft 
mentioned  polar  virtue,  in  making  the  parts  of  bo- 
dies cohere,  and,  in  fome  cafes,  in  regular  figures.' 
The  effervefcence  which  attends  the  mixture  of  acids 
and  alkalis,  and  the  fblution  of  certain  bodies  in 
menftruums,  fermentation,  and  putrefaftion,  are 
all  general  principles  of  very  extenHve  influence, 
nearly  related  to  pach  other,  and  to  the  fore-mentioned 
mutual  attractions  and  repulfions,  and  are  pofleifed 
of  the  fame  unlimited  power  of  propagating  them- 
felves,  which  belongs  to  the  fcveral  fpeciefes  of  plants' 
and  animals.  A  repulfion  which  fhould  throw  off 
indefinitely  fmall  corpufcles  with  indefinitely  great  ve- 
locity from  all  the  bodies  of  the  univerfe  (a  thing  that 
would  be  tery  analogous  to  the  emiflion  of  light, 
odoriferous  particles,  and  magnetical  and  ele6lrical 
eflHuvia,  and  to  the  generation  of  air  and  vapour), 
might  caufe  the  gravitation  of  all  the  great  bodies 
of  the  univerfe  to  each  other,  and  perhaps  other  kinds 
of  attradHon.  Some  of  thefe  corpufcles,  by  flopping 
each  other  in  the  intermundane  fpaces,  or  other  mu- 
tually repulfive  corpufctes  lodged  there  from  caufes 
not  yet.  difcovered,  may  compofe  a  fubde  vibrating 
medium..    The  vibrations  of  this  medium,  being 
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continued  to  the  great  bodies  of  the  univerfe^  may 
^o  far  agitate  their  fmall  parts,  as  to  give  their  .at- 
tractive and  repulfive  powers  an  opportunity  to  exert 
themfelves  with  great  vigour;  and  the  emiflion  of 
the  above-mentioned  corpufcles  may  be>  in  part,  oc- 
cafioned  by  the  attractions  and  confequent  coUiiioas 
of  fmall  *  parts  thus  agitated ;  fo  that '  elaftic  cor- 
pufcles may  be  thrown  off  from  thefe  fmall  parts  with 
indefinitely  great  velocity.  And  it  would  be  no  ob- 
jection to  thefe  or  fuch  like  fuppofitions,  that  we 
cpuld  not  explain,  in  any  definite  manner,  how  thefe 
things  are  eflfeCted,  nor  put  any  limits  to ,  the  fizes 
of  decreafing  corpufcles,  or  their  aCtive  powers  in 
refpeft  of  each  other.  Nor  would  this  be  to  reaibn 
in  a  circle,  more  than  when  we  argue,  that  the  hearc 
an4  brain,  or  the  body  and  the  mind,  depend  upoa 
each  other  for  their  functions ;  which  are  undeniable 
truths,  however  unable  we  may  be  to  give  a  full  and 
ultimate  explanation  of  them.  However,  it  is  not 
impoffible,  on  the  other  hand,  but  future  ages  may 
analyfe  all  the  aCtions  of  bodies  upon  each  other,  up 
to  a  few  fimple  principles,  by  making  fuch  fuppofi- 
tions  as  the  phenomena  (hall  fuggeft,  and  then  trying 
and  modelling  them  by  the  pha&nomena.  At  leaft  this 
js  what  one  is  led  to  hope,  from  the  many  fimple 
and  eafy  folutions  of  very  complex  problems,  which 
have  been  produced  within  the  two  laft  centuries. 

We  may  draw  the  following  corollaries  from  the 
hypothefis  of  vibrations,  as  laid  down  in  the  two  forer 
going  propojitions. 

Corollary  i.  The  vibrations  of  the  medullary 
particles  may  be  affefted  with  four  forts  of  differ- 
ences; viz.  thofe  of  degree,  kind,  place,  and  line 
of  direction.  Vibrations  differ  in  degree,  according 
as  they  are  more  or  Itfs  vigorous  j  u  e.  as  the  particles 
ofcillate  to  and  fro,  through  a  longer  or  (horter  very 
fhorc  fpacej  i.e.  as  the  imprelfion  of  the  objcCt  is 
ftronger  or  weaker,  and  thus  affeCts  the  medullary 
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particles  morfi  or  lefs  vigoroufly,  either  diredly  and 
immediately^  or  mediately,  by  generating  a  greater 
or  leis  degree  of  condenfation  in  the  pulfes'  of  the 
xihcr.  Vibrations  differ  in  kind>  according  as  they 
are  more  or  lels  frequent,  u  e.  more  or  lefs  numer- 
ous, in  the  fame  fpace  of  time.  They  differ  in  place, 
according  as  they  affe£l  this  or  that  region  of  the 
medullary  fubftance  of  the  brain  primarily.  And  they 
differ  in  the  line  of  dire£i:ion,  according  as  they  enter 
by  different  external  nerves. 

Cor.  2.  The  magnitude  of  each  fenfation  is  chiefly 
to  be  eftimated  from  the  vibrations  which  take  place 
in  the  medullary  fubftance  of  the  brain,  thofe  which 
are  excited  in  the  fpinal  marrow  and  nerves,  being  for 
the  moft  part,  fb  inconfiderable,  in  reiped  of  the  juft 
mentioned  ones,  that  they  may  be  negleded. 

Cor.  3.  The  brain  may  therefore  in  a  common 
way  of  (peaking,  be  reckonied  the  feat  of  the  fenfitive 
foul,  or  the  fenforium,  in  men,  and  all  thofe  ani*- 
mals  where  the  medullary  fubftance  of  the  nerves  and 
ipinal  marrow  is  much  lefs  than  that  of  the  brain  i 
and  this  even  upon  the  fuppofition  laid  down  in  the 
firft  proportion,  viz. 'that  the  whole  medullary  fub- 
ftance of  the  brain,  fpinal  marrow,  and  nerves,  is  the 
immediate  inftrument  of*fenfation,  and  equally  related 
to  the  fenfitive  foul,  or  principle.  But  if  there  be 
any  reaibn  to  fuppofe,  that  the  firft  propoficion  is 
not  ftri£t]y  true,  but  that  the  fpinal  marrow  and 
nerves  are  only  inftruments  fublervient  to  the  brain, 
juft  as  the  organs  of  the  hand,  eye,  ear,  &c.  are  to 
them,  and  the  brain  itfelf  to  the  foul,  we  may  con- 
clude abfolutely,  that  the  fenibrium  of  fuch  animals 
is  to  be  placed  in  the  brain,  or  even  in  the  innermoft 
regions  of  it.  Now  there  are  fome  pha^nomena  which 
favour  this,  by  (hewing,  that  whatever  motions  be 
excited  in  the  nerves,  no  fenfation  can  arife,  unlefs 
this  motion  penetrate  to,  and  prevail  in,  the  brain. 
Thus,  when  a  nerve  is  compre(fed>  we  lofe  the  fenfe 
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of  feeling  in  the  part  to  ivhich  it  leads :  a  perlbn  much 
intent  upon  his  own  thoughts  does  not  hear  the  found 
of  a  clock ;  i.  e.  the  vibrations  excited  by  this  found 
in  the  auditory  nerve  cannot  penetrate  to,  and  prevail 
in^  the  brain,  on  account  of  chofe  which  already 
occupy  it :  and  a  perfon  who  has  loft  a  linnb  often 
feels  a  paiii,  which  feems  to  proceed  from  the  ampu- 
tated limb ;  probably  becaufe  the  region  of  the  brain 
correfponding  to  that  limb,  is  ftill  afiefted. 

If  it  be  certain,  that  feme  of  the  medullary  parts 
have  been  difcharged,  in  abfceflcs  of  the  brain,  one 
would  incline  to  think,  that  the  external  parts  of  the 
medulla  are  inftrumental,  in  refpe6i:  of  the  internal 
And,  on  the  other  hand,  one  may  queftjon,  whether, 
in  animals  of  the  ferpentine  form,  and  thofe  whofe 
brains  are  comparatively  fmall,  and  in  all  thofe  of  the 
polypous  kind,  the  fenforium  be  not  equally  difFufed 
over  the  whole  medullary  fubftance,  or  even  over  all 
tTie  living  pans.  I  only  hint  thefe  things,  not  pr^- 
fuming  even  to  conjecture,  but  only  ^  to  excite  thofe 
who  have  proper  opportunities,  to  inquire  carefully 
into  thefe  matters. 

Cor.  4.  If  we  allow  the  exiftence  of  the  aether, 
and  its  ufe,  in  performing  fenfation,  thought,  and 
motion,  as  it  may  be  inferred  from  the  two  fore- 
going propofitions,  compared  with  fuch  other  things 
as  follow  in  thefe  obfervations,  in  favour  of  the  doc- 
trine of  vibrations;  we  may  conclude,  that  the  aether 
muft  have  a  confiderable  (hare  in  the  produftion  of 
many  other  natural  phaenomena;  and  therefore  fhall 
have  a  fufficient  foundation  for  trying  how  far  it  will 
carry  us,  agreeably  to  the  fadts.  I  would  recommend 
this,  in  a  particular  manner,  to  thofe  pcrfons  who  arc 
much  converfant  with  eleftrical  phaenomcnaj  efpecially 
as  Sir  I/aac  Newton  himfelf,  whofe  great  caution  and 
rcfervednefs,  in  difficult  and  doubtful  matters,  are 
fufficiently  known,  has  made  no  fcruple  to  affirm,  that 
the  powers  of  electrical  bodies  are  owing  to  the 
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•di^n  ^  of  the  sether.     See  the  laft  faragrapb  of  the 
Principia. 

ScHoi/iuM.  Ic  may  be  proper  to  remark  here,  that 
I  do  nor,  by  thus  aicribiDg  the  performance  of  fen(a* 
cion  CO  vibrations  elicited  in  the  medullary  fubftance, 
in  the  leaft  prefume  10  afiert,  or  intimate,  that  matter 
can  be  endued  with  the  power  of  fenfatioQ*  It  is 
common  to  ail  fyftems,  io  fuppofe  fbme  motions  at* 
tendant  upon  fenfation,  fince  corporeal  objefts  <muft, 
by  their  adions,  imprefs  fom^  motion  upon  our  bo« 
dies,  and  particularly  upon  that  part  which  is  moft 
nearly  related  to  the  ftntient  principle  $  /.  e.  upon  the 
tneduUary  fubftance,  according  to  the  firft  and  ie- 
cond  propoficions.  I  lay  down  theie  propofitions, 
therefore,  as  eftabhflied  by  the  common  confentof 
pbyficians  and  philofophersj  and  upon  that  foundation 
proceed  -to  inquire  into,  and  determine,  fome  matters 
of  a  RH>re  difficult  nature ;  fuch  as  the  complex  pro- 
blems concerning  fenfattons,  ideas,  and  amotions,  and 
their  mutual  inflbences  and  relations. 

The  following  inftance  may  illuttrate  this:  the 
quantity  of  matter  in  bodies  is  always  found  to  be 
proportional  to  their  gravity :  we  may  therefore  either 
make  the  quantity  of  matter  the  exponent  of  the 
gravity,  or  the  gravity  the  exponent  of  it,  accord-^ 
iog  as  either  can  be  beft  afcertained ;  notwithftanding 
that  .we  arc  eiuirely  at  a  lofs  to  determine,  in 
what  mechanical  way  each  atom  contributes  to  the 
gravity  of  the  whole  mafs;  and  even  though  we 
•ihould,  with  fome,  fuppofe  this  efieft  to  be  imme- 
chanica),  and  to  arife  from  the  immediate  agency  of 
God.  And,  by  parity  of  reafon,  if  that  fpecies  of 
motion  which  we  term  vibrations,  can  be  ihewn  by 
probable  arguments,  to  attend  upon  all  fenfations, 
ideas,  and  motions,  and  to  be  proportional  to  them, 
then  we  are  at  Jiberty  either  to  make  vibrations  the 
exponent  of  fenfations,  ideas,  and  motions,  or  theic 
the  exponents  of  vibrations,  as  beft  fuits  the  inquiry ; 
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however  impoflible  ic  may  be  to  difcover  in  what 
way  vibrations  caufe,  or  arc  conne&ed  with  fenfa- 
tions,  or  ideas ;  /.  e.  though  vibrations  be  of  a  cor-, 
porcal,  ienfations  and  ideas  of  a  mental  nature* 

If  we  fuppofe  an  infinitefimal  elementary  body  to 
be  intermediate  between  the  ibul  and  grofs  body^ 
which  appears  to  be  no  improbable  fuppofition, 
then  the  changes  in  our  ienfations^  ideas,  and  mo- 
tions, may  correfpond  to  the  changes  made  in  the 
medullary  fubftance,  only  as  far  as  thefe  correfpond 
to  the  changes  made  in  the  elementary  body.  And 
if  thefe  laft  changes  have  fbme  other  fource  be- 
fidfcs  the  vibrations  in  the  medullary  fubftance,  fome 
peculiar  original  properties,  for  inftance,  of  the  ele- 
mentary body,  then  vibrations  will  not  be  adequate 
exponents  of  fenfations,  ideas,  and  motions.  Other 
fuppofitions  to  the  fame  purpofe  might  be  made; 
and,  upon  the  whole,  1  conjefture,  that  though  the 
iirft  and  fecond  propofitions  are  true,  in  a  very 
vleful  pra6lical  fenfe,  yet  they  are  not  fo  in  an  ultimate 
and  precife  one. 


PROP.    VI. 

^e  Pbanomena  offenftbk  Pleafure  and  Pain  appear  /« 
be  veryfuitabU  to  the  DoSrine  of  Vibrations. 

The  moft  vigorous  of  our  fenfations  are  termed 
fenfible  pleafures  and  pains,  as  noted  above,  in  the 
introdudion.  And  the  vivid  nature  of  thefe  engages 
us  to  be  very  attentive  to  their  fcveral  properties, 
relations,  and  oppolitions.  It  is  requifite  therefore, 
in  our  inquiry  into  the  do£trine  of  vibrations,  to 
examine,  how  far  the  phaenomena  of  fenfible  ptea-^ 
fure  and  pain  can  be  deduced  from,  or  explained  by  it. 
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,  Firft  then.  The  doctrine  of  vibrations  feems  to 
require^  that  each  pain  ihould  differ  from  the  corre^ 
fponding  and  oppofite  pleafure>  not  in  kind,  but  in 
degree  only ;  /.  ^.'  that  pain  fhould  be  nothing  more 
than  pleafure  icfelf^  carried  beyond  a  due  linriir.  For 
of  the  four  differences  of  vibrations  mentioned  in  the 
firft  corollary  of  the  foregoing  propofition,  three  are 
given,  viz.  thofc  of  kind,  place,  and  line  of  direc- 
tion, in  the  pleafures  and  pains  which  correfpond, 
as,  oppofites  to  each  other  :  there  is  therefore  nothing 
left,  from  whence  the  difference  of  fuch  pleafures  and 
pains  can  arife,  except  the  difference  of  degree.  But 
the  phaenonnena  appear  to  be  fufEciendy  fuitable  to 
this  reafbning,  inafmuch  as  all  pleafure  appears  to 
pafs  into  pain,  by  increafing  its  caufe,  impreflion, 
duration,  fenfibility  of  the  organ  upon  which  it  is 
impreiled,  &c.  Thus  an  agreeable  warmth  may  be 
made  to  pafs  into  a  troublefbme,  or  burning  heat,  by 
increafe,  or  continuance  -,  and  the  fame  thing  holds, 
in  refpeft  of  friftion,  light,  and  founds.  And  as 
medicinal  bodies  appear,  frorn  obfervations  both  phi- 
lofophical  and  vulgar,  to  be  endued  with  more  adtive 
properties  than  common  aliments ;  i.  e.  to  be  fitted 
lor  exciting  ftronger  vibrations;  fo  their  tafles  and 
fmells  are,  for  the  moft  part,  ungrateful;  whereas 
thofe  of  common  aliments  are  pleafant.  It  may  be 
obferved  alfo,  that  fbme  painful  fenfations,  as  they 
decreafe  by  time,  or  the  removal  of  the  caufr,  pafs 
into  poficive  local  pleafures,  of  the  fame  fpecies  as 
the  preceding  pain;  thus  fhewing  the  near  alliance 
between  pleafure  and  pain ;  and  that  a  mere  difference 
in  degree  puts  6n  the  appearance  of  one  in  kind,  at 
a  certain  point.  I  fuppofe  it  may  be  referred  to  this 
head,  that  fome  bitter  and  acrimonious  taftes  leave 
an  agreeable  relifh  of  the  fweet  kind  upon  the  tongue, 
hTtcr  fome  time. 

Secondly,   It  agrees  well  with  the  doftrine  of  vi- 
Brations,  that  all  evident  folutions  of  continuity  in 
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the  living  parts  occafion  pain^  inafitiuch  ai  i  ^lUiion 
of  continuity  cannot  happen  without  a  violent  irtipt^f- 
fion  of  fome  fenfible  objeft,  nor,  by  conlequence, 
without  violent  mutual  a(5lions  between  the  objeft, 
nerves,  and  sether.  The  folution  of  cdntlnaity  does 
therefore  prefuppofe  that  degree  of  violence  in  thi  vi- 
brations, which  exceeds  the  limit  of  pleafure,  and  i^ 
proper  to  pain,  according  to  the  foregoing  paragraph. 

Thirdly,  We  may,  in  like  manner,  give  a  l-eafon, 
from  the  doArine  of  vibrations,  both  wh]^  &  mode- 
rate degree  of  diftention  in  the  parts  is  heCeAkty  to 
their  growth,  and  pleafurable  ftate;  and  ^Ifo  why  all^ 
great  diftentions  are  attended  with  pain  for  a  coii- 
fiderable  time,  before  they  are  raifeci  to  fuch  a  pitch 
as  to  caufe  a  vifible.  folution  of  continuity.  For  a 
great  diftenfion  \%  equivalent  to  a  vigorous  idnprelfion 
of  a  fenfible  object,  being  often  caufed  by  fucn  i  and 
as  the  (ittiation  of  the  fmall  particles  is  cbahged  in 
great  diftentions,  their  mutual  actions  will  be  changed 
alfo,  and  fo  may  give  rife  to  more  vigorous  vibra- 
tions; and  thefe  increafed  vibrations  nfiay  Either  fall 
within  the  limits  of  pleafure,  or  'go  beyond  them,  ac- 
cording to  their  degree,  ^e  art  alfo  to  confider^ 
that,  in  all  confiderable  diftentions  there  is  an  indreaffe 
of  fri6):ioh  between  the  vefTcls  and  circulating  fluids, 
and  confequently  of  heat,  i.  i.  of  vibrations. 

But  befides  this,  it  feems  not  improbable,  that  in 
preternatural  and  painful  diftentions,  the  fmall  par^ 
tides  are  perpetually  feparating  themfelves  from  their 
former  coheftons,  and  running  into  new  ones ;  lb  that 
a  minute  and  invifible  folution  of  continuity  is  carried 
on  during  the  whole  diftention,  till  fuch  ti^e  as  this 
degree  of  diftention  becomes  familiar  to  the  parts, 
and  the  fituation  and  mutual  anions  of  the  fndall  par- 
ticles be  accommodated  to  it.  Thus  the  caufe  of  the 
pain  in  diftentions  wiU  arife  from  the  folution  of  con* 
tinuity,  and  may  be  referred  to  the  foregoing  heaj^. 
And  converfely  it  appears,  that  in  manifeft  folutions 
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Qf  contiBuity,  pccafioned  by  wounds,  burns,  &c.  there 
always  drift?  in  the  neighbouring  parts>  which  are 
inflamed,  a  pretcrnaturSi  diftcntion  of  the  fmalj 
Qbries  an(d  yeflelsj  by  which  means  the  pain  is  re- 
newed and  continued.  Every  manifeft  lolution  of 
cwtinuijy  dpcs  therefore,  according  to  the  explana- 
tion pf  diftentipn  juft  laid  down,  include  within  itfelf 
31J  infinite  number  of  minute  ipvifible  folutions. 

Hence  we  may  afk,  whether  this  minute  invifiblc 
folutio^  pf  cpntinuity  in  the  infinitefimal  medullary 
particles  of  the  brain,  is  hot  that  common  limit,  and 
h)idd]e  pointy  whicl;  Separates  pleafure  from  pain^  and 
of  which  the  vi/ible  folutions  pf  continuity,  which  are 
Cj^u/e.d  i^  external  injuries,  ^re  a  type,  and  alio  a 
naejans^  viz.  by  prppagatinjg  violent  vibrations  up  to 
f;he  brain.  It  is  fome  prefuipption  in  favour  of  this 
ppfittipn,  th«^t  .aU  cohje£Uires  cpnqerning  invifible 
ihings  Qught  to  be  tak^n  from  yiOble  ones  of  the 
fame  kind  i  aXo  that  it  i^  particularly  £ui table  to  the 
do6triiie  pf  vibr^tions^  inafmuch  as,  laying  down  this 
^oftrine,  one  xt)^  eafily  conceive  how  moderate  an^ 
pleaf^pt  i.rppreflipns  may  agitate  the  medullary  par- 
ticles in  (p  gipderate  51  degree,  as  that  they  (hall  again, 
returi)  to  their  fpriper  fuuations  and  conneftions^ 
!wbe.P  the  agitation  is  over  3  whereas  viplent  and  pain- 
/yl  one?  pi?y  force  the  particles  from  thence,  ancf  give 
jife  _te  nev  ppcs  5  ;.  e.  to  the  folution  of  continuity, 
^nd  as  the  tipdy  is  fb  formed,  that  great  and  yifible 
fpiuuoi^s  pf  continuity  may  be  healed  again,  and  the 
Mrts  r,eftprtd,  in  great  meafure,  to  their  primitive 
integrity  and  per-feftipn,  by  the  power  pf  nature, 
yfllefs  where  inhere  is  .a  Ipfs  of  fubftance  (and  yet  eyep 
her.c  the  fap[ie  end  is  obtained  in  part) ;  fo  "we  may 
fupppfe,  jthat  the  power  of  nature  reftores  all  minute 
folutions  of  cpntinuity  in  the  conflituent,  infinitefimal 
particles,  ^Imoft:  inftantaneoufly,  and  fo  that  the  body 
receiyes  no  perceptible  detriment  from  fmgle  in- 
ftances^  though  it  probably  .dpes  frpm  frequc;nt  repe.- 
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ticions ;  agreeably  to  which,  it  is  generally  fuppofed^ 
that  pain,  by  often  returning,  impairs  the  faculties^ 
both  bodily  and  mental. 

Fourthly,  The  bones,  nails,  hair,  and  cuticle, 
may  confidently  with  the  do£lrine  of  vibrations,  have 
a  fo)ution  of  continuity  produced  in  their  parts,  with- 
out pain  enfuing;  for  they  are  hard  and  therefore  in- 
.capable,  as  it  feems,  of  receiving  and  communicating 
to  the  contiguous  nerves,  and ,  thence  to  the  brain, 
vibrations  of  any  confidcrable  degree  of  ftrength.  We 
are  alfo  to  fuppofe,  that  in  palfies,  mortifications,  &c« 
changes  of  texture  of  fomewhat  a  like  kind,  are  pro- 
duced, fo  as  to  render  the  parts  affefted  thereby  in- 
capable of  conveying  fenfation  to  the  medullary  fub- 
ftance  of  the  brain.  Old  age,  inaftivity,  inflamma- 
tion, pain,  &c.  are  in  like  manner  to  be  confidered, 
as  inducing  fuch  a  degree  of  condenfation,  fixation^ 
and  callofity,  in  the  medullary  fubftance  itfelf^  as 
mud  end  at  lad  in  inlenfibility  and  death. 

Fifthly,  It  is  not  unfuitable  to  the  dodrine  of  vibra^ 
tions,  that  the  frequent  repetition  of  the  fame  external 
impreflions  fhould  have  the  power  of  converting  original 
pains  into  pleafures,  and  pleafures  into  mere  fenfations, 
/.  e.  into  evanefcent  pleailiresj  as  we,  find  it  has  in  fa£t. 
For  this  may  be  efFc<Sted  by  fuch  a  change  in  the  organ 
and  brain,  as  that  the  organ  (hall  fend  weaker  and 
weaker  vibrations  perpetually  to  the  brain,  upon  every 
fucceflive  renewal  of  the  fame  impreflion,  and  the 
brain  become  perpetually  lefs  and  lefs  difpofed  to  re- 
ceive ftrong  vibrations,  though  the  power  of  com- 
munication from  the  impreflions  (hould  continue  the 
fame.  It  remains  therefore  to  be  inquired,  what  gene- 
ral tendencies  in  the  fmall  medullary  particles,  might 
difpofe  them  to  undergo  fuch  changes.  And  it  ap- 
pears to  me,  that  a  change  of  the  fpheres  of  attrac- 
tion and  repulfion  in  thefe  particles,  upon  every 
change  in  their  fituations,  fo  as  always  to  lean  to* 
wards  the  fituation  lad  fgperinduced,  might  be  fufli- 
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cieot  for  this  purpofe.  However,  this  is  a,  mere  fup- 
pofition^  and  that  of  a  very  reclufe  nature.  Only 
let  it  be  obferved>  that  the  fadl  to  be  here  accounted 
for^  viz.  the  Jecreafe  in  the  efficacy  of  impreflions 
frequently  repeated^,  is  both  an  evident  one^  and  alfo 
mufl:  have  its  rile  from  fome  powers  in  the  fmaA 
parts  of  matter  over  each  other.  It  muft  thereforie 
admit  of  an  explanation,  either  from  the  d9£trine  of 
vibrations,  or  from  fome  other  law  of  matter  and 
motion.  And  if  the  do£trine  of  vibrations  be  found 
fuitable  to  other  phsenomena,  it  may  be  prefumed  not 
to  be  unfuitable  to  this,  (ill  fuch  time  as  iome  manifelt 
inconfiftency  between  them  fKall  appear. 

It  ought  to  be  remarked  here^  that  this  tranfit  of 
original  pains  into  pleafures,  and  of  vivid  pleafures 
into  faint  ones,  by  frequent  repetition,  bears  fome 
relation  to  the  above-mentioned  tranfuion  of  pains 
into  pofuive  local  pleafures,  of  the  fame  kind  with 
themfelves. 

To  this  head  of  confideration  may  be  referred  Dr. 
Jurin^s  obfervation,  viz.  *'  That  when  we  have  been 
^'  for  fome  time  afi^&ed  with  one  fenfation,  as  foon 
<^  as  we  ceaie  to  be  fo  affeAed,  a  contrary  fenfation  is 
^^  apt  to  arife  in  us,  fometimes  of  itfelf,  and  fometimes 
^^  from  fuch  caufes,  as  at  another  time  would  ndt  pro- 
''  duce  that  fenfation  at  all,  or,  ^t  leaft,  not  to  the 
*'  fam^  degree."  For  the  continued  impreffion  of 
the  fame  objeft  will  fo  fix  upon  the  fenfory  nerve, 
and  region  of  the  brain  correfponding  thereto,  a 
tendency  to  one  peculiar  fort  of  vibrations,  that  an 
impreffion  of  an  oppofite,  or  very  different  fort,  muft 
do  more  than  ufual  violence  to  the  brain,  ^  e.  will 
excite /a  glaring  fenfation  of  an  oppofite  nature.  See 
the  Inftances  mentioned  by  Dr.  Jurin,'  in  bis  EJfay  on 
dtftinSl  and  indiftinfi  vijion. 

Sixthly,  We  may  account  fpr  the  different  kinds 
and  degrees  of  pleafure  and  pain,  from  the  four 
differences  of  vibrations  mentioned  above>  viz.  thofe 
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of  degree^  kind,  place,  dnd  line  of  direAioA,  and 
their  various  combinatKHid  with  each  Other.  For  it 
^  is  obtious  to  conceive,  that  thefe  combinations'  may 
be  fufficiently  numerous  and  didind;  from  each  other, 
CO  anfwer  to  the  fads.  If  the  vibrations  go  beyond 
the  common  limit  of  pleafure  and  pain  in  one  part 
of  the  brain,  at  the  fame  time  that  they  fall  ih^t  of 
It  in  others,  the  refult  \rii]  be  a  pleafure  or  pain,  - 
according  as  this  or  that  fort  of  vibrations  prevails; 
and  if  they  be  nearly  equal,  it  will  be  difficult  to  de- 
termine of  which  kind  it  is.  If  the  vibrations  fall  a 
little  ihort  in  all  the  parts,  they  ^ill  generate  a  high 
degree  of  pleafure ;  which,  however,  muft  be  lefe 
than  the  lead  general  pain,  i.  e.  fuch  a  one  wherein 
the  vibrations  go  beyond  the  limits  in  all  the  parts: 
but  it  may  be  far  greater  than  partial  pains,  or  than 
thofe  which  afFed  only  one  particular  region  of  the 
brain.  Hence  we  may  fee,  that  the  pains  are  in  ge- 
neral greater  than  the  pleafures;  but  (hen  they  are 
more  rare  for  the  fame*  reaibn,  being  fuch  violent 
dates  as  cannot  arife  from  common  impreffions.  Or^ 
if  we  fuppofe  the  pains  to  be  frequent,  they  will  then 
fo  far  deer  the  difpolition  of  the  medullary  fubftahce, 
according  to  what  was  faid  above,  as  that  many 
original  pains  will  be  convertied  into  pleafures :  which 
indeed  feems  to  be  the  cafe  not  unfrequently ;  for  the 
organs  of  the  new-born  infant  are  fo  delicate,  as  to 
receive  pain  from  many  of  thofe  impreffiorts  which 
afterwards  yield  pleafure.  But  then,  his  iburces'of 
pleafure  feem  to  be  multiplied  more  than  in  propor- 
tion to  what  he  fuffers  by  this  previous  pailage 
through  pain. 

In  certain  cafes  of  exceffive  pains,  the  violent 
vibrations  appear  at  laft  to  excite  a  latent  attradive 
power  in  the  medullary  particles,  in  the  manner  here- 
after to  be  defcribed,  in  refped  of  the  fibres  of  the 
mufcles  and  membranes,  which  puts  a  ftop  to  thofe 
very  vibrations  that  excited  it.     Hence  faintings  and 
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ftupors,  u  €.  the  cefiktioo  of  paio  from  violent  pain& 
However,  a  greater  d^ree  of  vibrations  is  probably 
required  for  exciting  this  attrafiive  power  in  the  me- 
dullary particles  than  in  white  fibt-es,  and  in  white 
fibres  than  in  red  ones,  as  will  appear  hereafter. 

It  foUows  alfo»  from  the  principles  here  laid  down, 
that  all  the  pleafures,  though  particularly  different 
from  each  other,  ought  co  have  a  general  refemblance, 
in  their  circumftances  and  confequences:  and  the 
pains  likewife. 

Seventhly,  All  the  mere  fenfations,  which  enter 
the  mind  by  the  &^€  external  fen&s,  admit  of  a  gene- 
ral analyfis,  upon  the  faitie  principled  as  the  pleafures 
«nd  pains  do.  For  all  the  mere  fenfations  were,  in 
cheir  original  date,  either  pleafures  or  pains,  and 
vary  now  from  their  original  date  only  by  the  dimi- 
nution of  the  degrde.  Let  therefore  all  the  difiereoces 
of  kind,  place,  and  line  of  direfkion,  be  combined 
in  all  their  varieties,  the  degree  being  fuppofed  every 
where  evanefcenc ;  and  we  ihall  have  all  the  particulair 
vibrations  from  whence  each  mere  ieofation  arifes. 
This  is  the  general  account.  But  it  is  a  moft  difficuk 
problem  to  explain,  by  what  differences  of  kind  the 
particular  fenfattons,  dther  of  the  fame,' or  of  differ<nf; 
ienfes,  are  diftinguifhed  from  each  other, 

li  fctms  probable  to  me,  diat  the  limits  of  the 
Jeven  prknary  colours,  viz.  the  extreme  red,  the 
limit  of  the  red  and  orange,  of  the  orange  and 
yeibw,  yellow  and  green,  green  and  blue,  blge 
and  indigo,  indigo  and  violet,  and  the  extreme  vio- 
let, excite  vibnuioos  in  the  optic  nerv^e,  whoCe 
times  are  proportional  to  the  times  of  vibration  c£ 
a  firing  which  founds  the 'notes  in  order,  according 
fo  the  key  mentioned  by  Sir  I/aac  Newim  in  his  Op^ 
ii^s,  i.  t.  the  notes  D,  E,  F,  G,  A,  B,  C,  D.  This 
h.ypothe(is  affords  at  leaft  a  probable  reaibn  for  the 
Several  very  particular  breadths  of  the  prin>ary  co- 
lours, 
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lours,  in  the  prifmatic  oblong  image  of  the  fun,  as 
I  (hall  endeavour  to  (hew  in  its  place,  Prop.  56. 

If  the  frequency  of  the  vibrations  excited  by  the 
iCbveral  fapid  and  odorous  bodies  in  the  nerves  of  the 
tongue  and  membrana  fchneideriana,  could  be  dif- 
covered,  it  is  not  improbable  but  thi$  would  be  a  clue 
to  lead  us  into  the  inner  conftitution  of  natural  bodies, 
fince  one  may  reafonably  fuppofe,  that  each  fapid  and 
odorous  body  excites  vibrations  of  the  fame  frequency 
as  thofe  which  take  place  in  it  before  it  is  tafted  or 
fmelt  to. 

The  folution  of  the  fame  problem,  in  the  feveral 
fen(es,  might  alfo  a  little  unfold  to  us  the  different 
internal  ftrufture  of  the  feveral  'nerves,  and  of  the 
parts  of  the  brain  that  correfpoitd  thereto.  For  it 
feems  probable  to  me,  that  each  nerve  and  region 
is  originally  fitted  to  receive,  and,  as  one  may  fay, 
fympaihize  with,  fuch  vibrations  as  are  likely  to  be 
impre(red  upon  them  in  the  various  incidents  of  life 9 
and  not  that  the  auditory  nerve  could  perform  the 
oflice  of  the  optic,  if  put  into  its  place,  or  vice  verfi^ 
&c.  according  to  Rdw. 

Eighthly,  It  is  obferved  by  medical  writers,  that 
pain  is  apt  to  excite  a  contraction  in  the  fibres  of  the 
neighbouring  membranes.  Now  this  is  very  agree- 
able to  that  power  which  fenfory  vibrations  have,  in 
general,  over  the  red  flclhy  mufcles,  for  contrading 
them  in  the  manner  to  be  defcribed  hereafter.  For 
fince  vibrations  of  a  middle  (Irength,  by  defcending 
into  the  red  fibres  of  the  mufcles,  are  fufEcient  to 
contraft  them  in  the  ordinary  functions  and  adtions 
of  life,  it  is  not  unreafonable  to  expeft,  that  the 
ftronger  vibrations  which  attend  pain,  (hould  be  fuf- 
ficient  to  contract  the  pale  fibres  of  membranes,  though 
thefe  be  in  themfelves  of  a  lefs  contractile  difpofition. 

It  is  agreeable  to  this,  that  titillation  and  itching, 
which  lic^  as  it  were,  upon  the  confines  of  pleafure 
and  pain,  are  more  apt  to  diffufe  themfelves  over  the 

neighbouring 
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neighbouring  parts  than  pain.  For  titillatlon  and 
itching  only  agitate  the  finall  particles  of  the  mem^ 
branes,  and  therefore  run  along  their  furfaces,  by  the 
iucceflive  communication  of  theie  agitations ;  whereas 
pain,  by  contrafting  the  fibres,  puts  a  ftop  to  thefe 
agitations,  and  conlequently  to  its  own  diffufion  over 
*the  neighbouring  parts. 

Ninthly,  Extreme  and  pointed  parts,  fuch  as  the 
extremity  of  the  nofe,  the  uvula,  the  epiglottis, 
the  nipples,  and  the  ends  of  the  fingers,  are  in  ge* 
neral  more  fubjeft  to  irritation,  itching,  and  inflamma- 
tion, and  endued  with  a  greater  degree  of  fenGbility 
than  the  other  parts.  Now  this  phasnomenon  agrees 
with  the  dodrine  of  vibrations,  inafmuch  as  fuch 
parts  muft,  according  to  the  Newi onion  hypothefis, 
be  furrounded  with  an  £ther  of  a  greater  denfity  than 
that  within  their  pores,  and  which  alio  grows  denier 
and  denfer,  in  a  regular  manner.  For  one  may  con- 
ceive, that  tl^e  vibrations  communicated  to  this  denfer 
^ther,  will  be  ftronger  in  proportion  to  its  denfity; 
and  confequently,  that  they  will  agitate  the  fmall  par- 
ticles of  the  extreme  parts  alfo  with  vibrations  /Ironger 
than  ordinary. 

It  is  true,  indeed,  that  the  fenQbility  of  each  part 
does  depend,  in  great  meafure,  on  the  number,  ftruc- 
ture,  and  difpofition  of  the  nervous  papillas,  which 
are  the  immediate  organ  in  the  fenfes  of  feeling, 
tafle,  and  fmell  i  but  then  we  nnay  remark,  that  the 
fame  obfervation  holds  in  refpe£):  of  thele  nervous 
papillas.  For  they  are  alfo  extreme  and  pointed  parts, 
and  that  efpecially,  if  we  fuppofe,  which  feems  pro- 
bable, that  when  any  part  is  in  a  flate  of  exquifite 
fenfibility,  the  nervous  papillse  are  erefted  (in  fbme 
fuch  manner  as  the  hairs  of  the  neck  and  back  in  cer- 
tain animals,  when  enraged),  fo  as  to  recede  from 
each  other,  ( and  confequently,  to  admit  the  denfer 
asther  between  them.  They  may  alfo,  upon  the  fame 
occafionsj  be  made  turgid,  by  the  confiriAion  of 

their 
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their  bafes,  and  thus  have  their  fenQbility,  or  power 
of  receiving  vibrations,  increafed  by  diftencion-     ^ 

We  tP^y  remark  likewife,  in  purfuing  this  method 
of  reaibning,  that  the  ether  which  lies  contiguous  to 
the  medullary  fubftance  in  the  ventricles  of  the  brain, 
is  denfer  than  that  which  lies  in  the  medull^fy  fub^ 
ftance  itfelf.  May  we  not  therefore  conje<!^ure^  that 
one  ufe  of  the  cavities  of  the  ventricles  is  to  increafe 
3nd  keep  up  all  the  vibrauons  propagated  from  the 
^Kternal  nerves  into  the  medullary  fubftance  of  th^ 
brain,  by  means  of  the  denfer  aether  lodged  in  tho& 
cavities  $  that  blood  and  ierum  extravafated,  and 
\y\ng  in  the  ventricles,  fufFocate  frnfations,  by  ex- 
cluding this^  denfer  secher  as  well  a^  by  prefljng  on 
the  medullary  fubftance ;  and,  Jaftly,  tha£  thofe 
bnices  whofe  olfadbory  nerves  have  cavities  within 
cbem  continued  from  the  ventricles,  are  more  ac(Ae 
than  men,  in  perceiving  odours,  and  dilUnguifUc^ 
diem  from  each  other,  in  part,  upon  this  account  ? 
Boerbaave  is,  indeed,  of  opinion,  that  the  oppofitp 
fides  of  the  ventricle  always  touch  each  oth^r,  ib  as  to 
leave  no  cavity.  Biit  it  feems  more  reaibnable  to 
fuppofe,  that  a  fubtle  vapour,  which  is  eithaled  &om 
ehe  veffids  of  the  invefting  tneo^braoe,  and  whofe 
particles,  like  the  vapour  of  water^  have  a  repulCve 
f>ower,  in  refpeA  of  each  other,  prevents  the  abfp- 
Jute  mutual  coptaS:  of  the  oppoGce  fides,  in  (Com- 
mon cafes.  And  the  fame  thing  is  favoured  by  the 
cxperimeats  tried  upon  the  Parifiau  beggar*  Since 
the  brain  in  tem  could  be  fomewhat  prelTed  ip,  it 
&efns  that  tbe  Ikvll  was  not  entirely  full  bo^re. 
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PROP.    VIL 

Tbe .  PboH^mens  of  Sleef  appear  to  hi  Vity  Juitdbli  to 

ibe  DoSrim  of  Vtbratitm. 

HsiiE  I  nbCctite,  firft,  that  new-born  childreo 
fkep  ftliDoft  fllwafSb  Now  dn%  wslj  be  acccounttd 
for  by  the  dodrine  of  vibrations,  in  the  foUowing 
ivianner:  the  fotus  deeps  always,  having  no  fenfa- 
tion  from  without  impreffed  upon  it,  and  only  be* 
coitie^  awake  upon  its  entrance  into  a  new  world, 
viz.  by  means  of  the  vigorous  vibrations  which  are 
J4y>prefled  upon  it.  It  is  reaibnable  therefore  to  ex« 
peSt,  tbil  (he  new-born  child  fhould  fall  back  into 
its  nattA-ail  ftaee  4tf  fleep,  as  foon  as  thefe  vibrations 
ceafe,  &nd  Tecum  again  to  a  date  of  v,igilance,  only 
from  the  renewal  of  vigorous  impreflions  $  and  fo  on 
alternately,  agreeably  10  the  fti£l:. 

Secoitdly,  Even  aduks  atie  difpofed  to  deep,  when 
the  impretTions  of  external  objefts  are  excluded,  and 
dieir  bodies  kept  in  a  ftate  of  rtft,  for  the  fame 
nn^lbns  as  thofe  juft  nnentioned  in  the  fimilar  ft  ate  of 
young  children.  However,  they  incline  more  to  vi- 
gilance than  children,  partly  becaufe  their  folids  and 
fluids  are  more  adive,  and  lefs  compreflibie,  i.  e* 
more  ftifceptible  and  retentive  of  vibrations;  and 
partly,  becaufe  aflbciation  brings  in  perpetual  trains 
of  ideas,  and  conlequently  of  vibrations,  fufiiciently 
vivid  to  keep  up  vigilance  in  common  cafes. 

Thirdly,  Having  prefented  the  reader  with  the 
two  foregoing  obfcrvations,  which  are  of  a  very 
dbvious  kind,  I  will  now  inquire  with  more  minute- 
nefs,  into  the  intimate  and  precile  nature  of  fleep. 
It  appears  then,  that,  during  deep,  the  blood  is 
accumulated  in  the  veins,  and  particularly  in  the  venal 
(inufes  whi^'h.  furround  the  brain  and  fpinal  marrow ; 
and  alio,  that  it  is  rarefied^  at  leaft  for  the  moft  part. 

For 
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For  as  the  adions  of  the  mufcles  iqueeze  the  blood 
out  of  the  veins  during  vigihnce,  fo  their  inaftivity 
during  fleep  fufFers  the  blood  to  lodge  in  the  veins  ; 
and  the  decumbent  poflure^  which  is  conrimon  to  ani-- 
mals  in  fleep,  fufiers  it  to  lodge  particularly  in  the 
venal  finufes  of  the  brain  and  (pinal  marrow.  And 
it  is  agreeable  to  this,  that,  in  mod  difiedtionSi  the 
blood  is  found  chiefly  in  the  veins,  and,  in  diflec* 
tions  after  lethargies,  apoplexies,  &c.  the  venal. 
flnufes  of  the  brain,  and  confequently  chofe  of  the 
fpinal  marrow,  which  communicate  freely  with  them, 
are  particularly  full.  As  to  the  rarefaftipn  of  the 
blood,  it  follows  from  the  warmth  of  the  body, 
which  is  an  ufual  attendant  upon  fleep,  and  is  caipied 
by  the  refl:  of  the  body,  the  warmth  of  the  place 
where  the  perfon  flceps,  the  coverings,  and  the  fer- 
mentative difpofition  of  the  frefli  chyle,  which  thea 
enters  the  blood.  It  follows  therefore,  that  the  brain 
and  fpinal  marrow  will  be  particularly  comprefl[ed 
during  fleep,  fince  the  blood  then  takes  up  more 
fpace,  is  particularly  accumulated  within  the  cavities 
of  the  flcull  and  vertebras,  and  the  hardnefs  of  thefe 
bones  will  not  fufier  them  to  yield  or  make  more 
room.  It  follows  alfo,  that  the  foftnefs  of  the  me- 
dullary fubftance  will  fubjeft  it  to  the  eflefts  of  this 
compreflTion,  more  than  the  cortical;  fo  that,  if  we 
fuppofe  its  funflions  to  confifl  in  receiving,  retaining,, 
and  communicating  vibrations,  it  will  be  rendered 
peculiarly  unfit  for  thefe  funftions,  from  the  com- 
prefllon  here  mentioned,  /.  e.  the  animal  will  be 
indifpofed  to  fenfation  and  motion,  agreeably  to 
obfervation. 

There  are  many  other  arguments  which  might  be 
brought  to  fliew,  that  during  fleep,  and.  fleepy  dif» 
tempers,  the  brain  is  particularly  comprefled,  if  ic 
were  neceflary.  But  the  inftance  of  the  Parijian 
beggar,  above  noted,  is  moft  to  this  purpofe.  This 
perfon  had  a  perforation  in*  his  flcuU,  which  did  not 

oflify ; 
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oflify;  whence^  by  external  prefiure  upon  that  part, 
the  internal  regions  of  the  brain  might  be  afFeded  $ 
and  it  was  conftantly  obferved^  that^  as  the  prelTure 
increafed,  he  grew  more  and  more  fleepy»  and  at  laft 
fell  into  a  temporary  apoplexy. 

In  young  children^  there  feems  to  be  a  conftant 
moderate  prefiure  of  the  ikull  upon  the  brain.  For 
the  brain  is  of  a  great  relative  magnitude  in  them^ 
andj  by  its  endeavour  to  expand  itfelf»  it  keeps  the 
futures  from  uniting  too  Brmly^  till  fuch  time  as  it  is 
arrived  at  its  full  growth.  It  muft  thctrefore  be  com* 
prcfied  in  return,  by  the  re-adion  of  the  fkulJ.  And 
this  may  be  confidered  as  a  circumftance^  which  con* 
curs  to  render  young  children  more  apt  to  fleep  than 
adults.  When  pld  perlbns  are  fleepy^  it  is  a  morbid 
afFedtion^  and  may  arife  either  from  an  hydropical 
difpofition,  whereby  the  turgefcence  of  the  neigh- 
bouring parts  comprefles  the  medullary  fubftance; 
or  from  a  defeat  of  nutrition  in  this  fubftance,  wliich 
renders  it  foft  and  compreflfible  in  a  preternatural  de- 
gree. If  the  venal  finufes,  and  other  blood  vefiels^ 
of  the  brain,  be,  by  any  accident  preternaturally  dif- 
tended,  and  continue  fo  for  a  confiderable  time,  they 
will  fcarce  ever  recover  their  priftine  tone  and  dimen- 
fionsi  and  this  fo  much  the  more^  as  rhe  perfbn 
approaches  to  old  age. 

For  the  fame  reafon^   as  the  medullary  fgbftance 
within  the  fkull  and  vertebras  is  comprefled  during 
fleep,    that  of  the  ganglions,    picxufes,   and  trunks 
of  the  nerves  in  other  parts  of  the  body,    will   be 
comprefled  alfo,    though  in  a  lefs  degree.     For  this 
fubfl:ance  has  no  blood  or  grofs  fluids  within  it,  and 
is  far  the  foftefl:  of  ail  the  parts  of  the  body  ^  and 
the  membranes,  which  inveft  all  the  parts  of  the  bo- 
dy, perform  the  fame  office  to  them,  in  a  lefs  degree,  ^ 
as  the  flcull  does  to  the  brain,  /'.  e,  check  their  dUten-  * 
tion.     The  furrounding  membranes  mufl:  therefore* 
comprefs  the  foft  medullary  fubftance  in  the  gan- 
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g^ns,  plexufes^  and  trunks  of  th«  nerves^  during 
fleep,  on  account  of  the  rarefadtion  of  the  humoors 
at  that  time;  whence^  according  to  the  doftrine  of 
vibrations,  fenfory  ones  can  neither  afcend  freely  from 
the  external  organs  to  the  brain,  nor  motory  ones  ^ 
defcend  into  the  limbs,  i.  e.  the  animal  will  be  in- 
fenfible  and  ina<5tive,  as  it  is  found  to  be  in  fa£l:. 

Is  it  not  probable,  that,  as  deep  comes  on,  the 
oppofee  fides  of  the  ventricles  of  the  brain  approach 
towards  each  other,  on  account  of  the  compreffion 
here  afferted;  alfo,  that  they  become  contiguous  at 
the  inftant  of  flccp,  excluding  the  denfer  eether, 
mentioned  in  the  foregoing  propofition,  thereby  ? 
By  this  means,  the  power  of  ienfation  would  receive 
4  a   remarkable  diminution   at  the   inftant  of  falling 

afleep,  as  it  feems  to  do.  There  might  alfo  in  cer- 
tain circumftances,  arife  a  very  vivid  exertion  of  the 
perceptive  and  motive  faculties  at  that  inftant,  from 
the  compreffion  of  the  aether  previous  to  its  rare- 
fadion,  fuch  as  would  account  for  the  fudden  terrors 
and  ftartings  which  happen  at  the  inftant  of  going  to 
flecp,  in  foifne  nrK)rbid  cafes. 

Fourthly,  It  is  obferved,  that  vigilance  continued 
fatigue,  and  pain,  all  difpofe  ftrongly  to  fleep.  For 
all  vigorous  or  long-continued  vibrations  muft  both' 
generate  heat,  whereby  the  blood  and  juices  will  be 
rarefied,  fo  as  to  comprefs  the  medullary  fubftance, 
and  alfo  exhauft  this  fub^ance Wits  fluid  and  a6(ive 
particles,  fo  as  to  render  it  more  eafily  compreffible, 
and  Icfs  fufceptible  and  retentive  of  vibrations.  Great  . 
degrees  of  heat  feem  to  produce  an  extraordinary  pro- 
penfity  to  fleep,  in  nearly  the  fame  way. 

And  when  perfons  expofed  to  extreme  cold  are 
(Unruirr^  /u^-  overcomc  by  a  pleafing,  but  fatal  fleep,  it  feeros  as  if 
/  A^  ^Jl  I  ^^^  internal  parts  were  afFcfted  with  a  preternatural 
^^'  Z^;*^  I  warmth,  from  the  vigorous  fenfations  and  concomi- 
^*^/*^''*V^^  \tant  vibrations  imprefled  on  the  external  parts  by 
f^^^vU  ^■♦'^jthc  cold,  and  thence  afcending  to  the  brain.    It  agrees 

Ju^  J.vy>^A.^^  ^y  ^^^,  ft  /^^  it        ^'* 
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wteh  the  hypochefis  here  propoTed,  ithat  there  uneafy 
feniations  dedioc  by  degrees,  till  >thcy  fall  within  the 
limits  of  pleafure^  and,  at  laft,  end  in  infcnfibilicy. 
This  fleep  may  prove  fatal,  from  the  great  difference 
between  the  internal  and  external  parts,  in  tt(pt&  of 
heat;  alfo  from  the  cold's  penetrating  fartlier  and 
.farther.  Mufcular  motion  may  prevent  it,  and  its  ill 
efi€($ls,  partly  as  the  veins  ave  emptied  by  this,  partly 
4IS  it  warms  the  external  parts,  and  cools  the  internal, 
from  the  return  of  the  cool  blood  into  the  courfe  of 
the  circulation.  If  we  fuppofe  the  circulation  to  ceafe 
entirely,  at  the  fur&ce  :of  the  body  from  the  cold, 
then  will  warm  blood  circulate  through  the  internal 
parts  alone  $  and  thefe  parts  will  continue  to^  be  de- 
fended from  the  cold  by  the  external  ones,  for  a 
time.  And  thus  the  body  will  approach  to  the  com- 
mon ftate  of  a  peribn  going  to  fleep. 

It  is  eafy  to  fee,  from  the  method  of  realbning 
here  uied,  how  perfons  recovering  from  long  illnefles 
fhould  be  much  difpofed  to  fleep,  viz.  from  the  ex- 
hauftion  of  the  medullary  fubftance,  their  almofl  con- 
flant  reft,  their  being  kept  warm,  and  the  frequent 
taking  fuftenance,  (o  as  to  beget  great .  quantities  of 
frefh  chyle,  and  confequently,  an  extraordinary  de- 
gree of  a  fermentative  heat. 

Fifthly,  The  manner  in  which  opiates  produce 
fleep  may  be  thus  explained,  agreeably  to  the  doc- 
trine of  vibrations.  Opiates  evidently  excite  grateful 
fenfations  in  the  ftomach  and  bowels.  This  appears 
from  the  fliort  time  in  which  liquid  opiates  take 
efie£t ;  and  even  from  immediate  and  dire£l:  fenfa- 
tions :  a  perfon  may  even  feel,  that  the  ftomach  is 
the  feat  of  the  pleafurable  impreflions  made  by 
opiates.  We  are  to  fuppofe  therefore,  that  vivid 
vibrations,  which,  however,  lie  within  the  limits  of 
pleafure,  afcend  perpetually  from  the  ftomach  and 
bowels  along  the  par  vagum,  and  intercoflal  nerves, 
up  to  the  brain  and  fpinal  marrow,  diffufe  themfelves 
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over  thefcj  and  from  thence  defcend  along  the  nervee 
into  all  the  parts  of  the  body/  Hence  it  follows, 
that  they  will  obfcure  and  over-power  all  moderate 
fenfations,  or  vibrations,  which  fubfifted  before,  or 
which  external  obje£ts  may  from  tjme  to  time  endea- 
vour  to  excite,  and  introduce  a  general  pleafurable 
date  over  the  whole  nervous  fyftem;  with  trains  of 
pleafurable  ideas,  in  the  manner  to  be  explained  here- 
after, when  we  come  to  treat  of  ideas,  their  genera- 
tions, aflbciations,  and  dependencies  on  bodily  ftates. 
During  this  pleafurable  ftate,  the  body  will  of  courfe 
be  compofed  to  ireft ;  reftlefihefs,  toflings,  and 
changes  of  pofture,  being  caufed,  for  the  mod 
part,  by  uneafy  fenfations.  Hence  the  blood  will  be 
accumulated  in  the  veins  and  venal  finufes,  and  grow 
warm  both  froxn  the  vigorous  vibrations  excited  by 
the  opiate,  and  from  the  abfolute  reft  of  the  body. 
For  abfolute  reft  conduces,  in  a  peculiar  manner,  to 
make  the  body  grow  warm,  by  the  heat  reflefted 
from  the  contiguous  coverings  $  as,  on  the  contrary^ 
the  flighteft  motions  frequendy  returning,  ventilate 
and  cool  the  parts*  And  thus  the  compreffion  of 
the  medullary  fubftance  requifite  for  fleep,  will  be 
induced  by  the  a6fcion  of  the  opiate  upon  the  ftomach 
and  bowels. 

But,  belides  this,  we  may  conceive,  that  the  opiate 
particles  excite  vibrations  of  the  fame  kind  in  all  the 
parts  of  the  body,  after  they  are  taken  into  the  blood, 
and  circulate  with  it,  till  fuch  time  as,  by  a  perfeft 
aflimilation,  they  lofe  all  their  peculiar  qualities. 

Jtfeems  alfo,  that  the  continued  defcent  of  vibra- 
tions, from  the  brain,  and  fpinal  marrow,  into  the 
limbs,  and  external  parts,  agitates  them  fo  much,  as  to 
render  them  unfit  for  receiving  fenfation  and  motion, 
in  the  fame  manner  as  continued  friftion  of  the  head, 
when  newly  (haved,  or  (baking  the  hand,  occaGon 
a  kind  of  numbnefs  in  the  head  and  hand  refpec- 
tively.    For  a  diforder  raifed  in  the  motory  nerves, 
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and  mufcular  fibres^  analogous  to  numbncfs  in  the 
fenfoty  nerves^  and  fentient  papilla^  muft  produce 
ineptitude  to  motion.  It  feems  therefore!  that  the 
infenfibility  and  immobility  which  proceed  from 
opiates,  and  which  concur  in  haftening  the  fleepi  and 
increafing  its  degreCi  arife  in  great  part  from  this 
caufe.  Tiie  numbnefsj  and  paralytic  weaknefles^ 
which  frequendy  fucceed  after  opiates»  are  evidences 
for  what  is  here  alleged. 

Opium  feems  to  have  an  intermediate  degree  of 
activity  between  narcotics,  or  ftupefying  poifons,  on 
one  hand,  and  grateful  aliments,  particularly  vinous 
liquors,  on  the  other.  Narconcs  operate  (o  vio-* 
lendy  on  the  ftomach  and  bowels,  the  brain,  and 
the  externa]  parts,  as  to^  bring  confufion  on  the  ien- 
fations,  and  trains  of  ideas,  and  convulHons  on  the 
muicular  fyftem.  And  chat  thefe  efiefls  are  pro- 
duced by  a  local  influence  on  the  ftomach,  in  the 
manner  propofed  concerning  opiates,  appears,  be* 
caufe  they  ceafe,  or  abate  much,  foon  after  the  nar- 
cotic is  eje£led  by  vomiting;  alfo  becaufe  whipping 
a.  dog,  after  he  has .  taken  the  nux  vomica,  contrir 
butes  to  obviate  its  ill  effects.  Wines,  and  grateful 
aliments,  difpoie  to  fleep,  partly  by  their  immediate 
effeffcs  on  the  ftomach,  pardy  by  their  efieds  after 
they  are  abforbed.  But  the  degree  not  being  fo  great 
as  in  opiates,  it  may  niore  eafily  be  overcome  by  a 
variety  of  cotnmon  or  vigorous  impreflions  5  in  which 
cafe  the  vivid  vibrations  excited  by  the  wine,  or 
aliment^  will  illuminate  all  the  impreflions,  and 
add  ftrength  to  all  the  motions.  The  fame  thing  is 
obferved  of  opiates,  in  thofe  who  take  them  fre- 
quently. 

Sixthly,  Chylification,  fanguification,  nutrition, 
and  growth,  feem  to  proceed  bcft  during  fleep.  This 
may  be  conjeftured  from  the  flcepincfs  of  all  animals 
after  eating,  flnce  fleep  and  chylificadon,  &c.  muft 
here  concur;  and  from  the  almoft  conftant  fleep  of 
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ne\ir-born  childrtn,  above  taken  noti<:e  of,  fince -na- 
ture fecms  chiefly  intent  on  the  doc  pcrfarmancc  6C 
thefe  funftions,  for  fome  time  after  birth.  Now  the 
dodtrirfe  of  vibrttidns  may  be  made  to  illuftrate  thefe 
points,  in  fome  meafure.  For  fince  rcfpiration  be- 
comes ftrong  and  conVulftve  at  the  inftant  of  going 
to  deep,  it  will  renew  and  incrcafe  the  vibrations  ex'- 
citcd  in  the  nerves  of  the  ftomach  and  bowels  by 
their  contents,  which  we  muft  fuppofe  to  have  Ian- 
guifhcd  before,  in  the  fame  manner  as  thofe  which 
fubfilted  in  the  external  fcrifcs.  The  organs  of  di* 
geftion  therefore,  as  well  as  thofe  of  refpiration,  are 
in  a  ftate  of  vigilance,  and  are  intent  upon  the  per- 
formance of  their  proper  funftions,  while  the  other 
parts  are  in  a  ftate  of  fleep  and  inadtion,  and  recruit- 
ing, in  drder  tb  perform  their  funflions  in  a  due 
manner,  upon  a  return  of  vigilance.  And  this  holds 
moft .  particularly  in  rcfpeft  of  the  tnedulhry  fub- 
ftance  of  the  brain,  fpinal  marrow,  and  nerves,  which, 
"by  the  confent  of  all,  is  the  chief  iriftrument  of 
nutrition  and  gro'wth.  Since  tihe  vibraltions  which 
take  place  in  it  during  fleep  are  languid,  it  will 
then  be  filled  ^nd  recruited,  and  confequently  fitted 
for  nutrition  and  growth;  which  will  'be  farther 
favoured  by  : the  concurrence  of  a  cfomplcte  chylifi- 
cation  and  fanguification,  at  the  fame  time. 

The  increafcd  convulfive  rcfpiration,  and  increafed 
force  of  the  heart,  which  rake  place  at  the  inftarit 
of  going  to  ilcep,  and  continue  frequently  during 
fleep,  may  perhaps  be  thus  accounted  for,  agreeably 
CO  tne  doftrine  of  vibrations.  When  vivid  vibrations 
ceafe  in  the  external  fenfes,  and  regions  of  the  brain 
belonging  to  them,  alfo  in  the  mufcles  of  the  limbs, 
and  parts  of  the  fpinal  marrow  cofrcfponding  thereto, 
this  abatement  of  vibrations  muft  either  extend 
to  the  Whole  niedullary  fubftance,  which  fcems  to  be 
the  cafe  in  the  night-mire ;  or  if  the  nerves  of  the 
heart,  and  organs  of  rcfpiration,  and  the  regions  of 
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the  brain  and  fpiaal  n^arroyir  correfponding  thereto^ 
be  exqjDptcd,  th^y  may  be  agitated  even  with  more  vi- 
gorous vibrations,  on  account  of  the  abatement  in  the 
other  parts,  becaufe  the  vibrations  raifed  in  thefe 
regions  during  deep,  by  fuch  of  their  caufes  as  take 
place  theoj  will  be  hindered  from  diffufmg  themfelves 
freely,  and  abating  their  own  force  thereby,  as  foon  , 
as  the  other  regions  are  coUapfed  and  comprefled* 
Thefe  caufes  are,  firft,  the  heat  of  the  blood,  and 
pulfati^on  of  the  arteries  of  the  medullary  fubftance ; 
both  which„  wb^n  increafed  on  any' account,  muft  far- 
ther increafc  themfelves  l)y  a  refleded  influence,  fincc 
both  ihcreafe  the  force  of  the  heart.  Secondly,  the 
fulnefs  and  diftention  of  the  lungs.  Thefe  arife 
from  the  rarcfadion  of  the  blood,  and  accumulation 
of  it  in  the  veins  juft  before  fleep  (at  which  time  re- 
fpiration  is  languid),  and  muft  at  laft^ftimulate  the 
organs  of  refpiration  to  a  vigorous  exertion  of  them- 
felves,* /.  e.  raifc  vigorous  vibrations  in  the  region 
of  the  brain  correfponding  thereto,  juft  as  in  the  cafe^ 
of  fighing,  and  recovering  from  the  night-mare. 
Thirdly,  we  may  fuppofe,  that  the  heart,  and  muf- 
cles  of  refpiration,  do  not  exert  themfelves  during 
vigilance,  with  a  degree  of  force  at  all  approaching 
to  their  utmoft  powers^  as  the  limbs  doi  and  there- 
fore, that  they,  and  the  correfponding  regions  of 
the  brain,  may  be  qualified  for  a  vigorous  exertion 
during  fleep.  Fourthly,  an  increafc  in  the  force  of  ^ 
refpiration  muft  ^Ifo  increafc  the  force  with  which 
the  heart  moves,  becaufe  it  propels  the  blood  in 
greater  quantities  upon  the  heart.  Fifthly,  an  in- 
creafc of  force  in  the  heart  muft  increafc  both  itfclf, 
and  the  aftion  of  refpiradon,  becaufe  the  blood  vef- 
fels  of  the  heart  arid  organs  of  refpiration  are  par- 
ticularly near  to  the  heart,  and  therefore  muft  be 
particularly  under  its  influence. 

Corollary  i.  By  laying  together  what  has  been 
delivered  concerning  fleep,   \n  this  propofition,    the 
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diflFerence  between  the  dates  of  fleep  and  vigilance 
may  be  thu$  fet  before  the  reader,  in  one  view.  In 
fleep,  the  nerves  of  the  five  external  fenfes  are  in- 
difpofed  to  receive  vibrations,  and  the  objefis  them* 
felves  are  either  abfent,  or  impreflcd  feebly.  The 
nerves  of  the  ftomach  and  bowels  fympathize  with 
thefe  at  firft,  but  recover  themfelves  at  the  inftant  of 
fleep,  the  impreflions  of  the  aliment,  &c.  being  then 
made  with  unufual  vigour ;  and  this  continues  during 
the  time  of  fleep.  In  like  manner  the  mufcular  fyftem 
becomes  inadive  in  general  -,  the  heart,  however,  and 
mufcles  of  refpiration,  are  excepted,  and  even  exert 
themfelves  with  an  extraordinary  degree  of  force. 
The  blood  is  rarefied  fo  as  to  take  up  more  fpace  upon 
the  whole;  and  as  there  is  more  in  the  veins,  and 
particularly  in  thofe  of  the  brain,  and  fpinal  marrow, 
than  in  a  ftate  of  vigilance,  the  medullary  fubftancie 
is  hereby  expofed  to  a  conftant  uniform  compreflTion  ^ 
whereas,  in  vigilance,  the  a£tion  of  the  mufcles 
iqueezes  the  blood  out  of  the  veins,  and  cools  it,  un- 
lefs  this  adion  be  violent,  or  long  continued.  The 
glands  are  filled  during  fleep,  ai)d  confequently,  by 
drawing  off  from  the  fulnefs  o(  the  blood  vefibls, 
prepare  the  body  for  vigilance,  and  are  themfelves 
fitted  for  the  fgnftions  to  be  then  performed,  i.  e.  to 
excrete  their  proper  fluids  from  mufcular  compref- 
fion,  or  vibrations  running  up  their  excretory  du(5ls, 
in  the  manner  to  be  hereafter  explained.  The  medul- 
lary fubftance  is,  in  like  manner,  fitted  and  prepared 
for  vigilance,  whethef  it  be  of  a  glandular  nature,  or 
not.  However, ,  fome  vibrations  muft  take  place  in 
it  throughout,  and  they  are  particularly  vivid  in  the 
regions  correfponding  to  the  heart,  organs  of  refpi- 
ration, and  organs  of  digeftion  -,  alio  in  the  regions 
correfponding  to  the  eye  and  ear,  where  they  excite 
the  trains  of  images  which  are  prefented  to  us  in  our 
dreams.  But  the  nature  of  thefe  cannot  be  unfolded 
till  we  have  treated  of  ideas,   their  generation  and 
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aflbciations^   and  the  nature  of  true  and  erroneous 
judgipentSy  aflent^  diflfent,  imagination  and  noemory. 

Cor.  2.  It  appears  alio  to  follow,  from  the  fore- 
going account  of  fleep,  and  the  efFe<^  of  heat,  la- 
bour, pain,  and  opiates,  in  difpoGng  to  it,  that,  in 
many  caies  of  fleep,  the  medullary .  fubftance  tends 
to  a  fubde  kind  of  inflammation,  and  is  preferved 
from  it,  and  reftored  to  its  natural  date,  and  degree 
of  heat,  by  means  ot  fleep  fufficiently  condnued. 
Thus,  in  the  accefs  of  moft  fevers,  the  patient  is 
Jifilefs  and  fleepy,  the  external  fenfes,  mufcles,  and 
brain,  being  affefted,  in  fome  refpefts,  as  by  opiates. 
If  the  padent  fleeps,  the  diftemper  is  cut  fhort;  but 
if  the  fubtle  inflammation  be  fo  great  as  to  prevent 
char,  the  diftemper  increafes,  and  comes  to  its  period 
in  fome  other  way,  according  to  the  nature  of  the 
fever,  and  circumftances  of  the  patient.  In  a  coma 
'vigil  it  ieems  to  me,  that  the  approach  of  the  oppo- 
fite  fides  of  the  ventricles  excites  fuch  violent  vibra- 
tions, on  account  of  the  inflammation  of  the  medul- 
lary fubftance,  perhaps  of  thefe  Hides  particularly,  as 
to  awake  the  patient,  and  throw  him  into  great  con- 
fufion  and  confternation.  In  a  frenzy,  the  medul- 
lary fubftance  itfelf  feems  to  labour  under  an  acute 
temporary  inflammation,  the  other  parts  having  often 
no  more  than  a  due  heat,  whereas,  in  the  delirium 
of  a  (tytty  the  medullary  fubftance  only  fympathizes 
wifh  the  other  parts.  If  the  inflammation  of  the  me- 
dullary fubftance  be  very  fubtle,  moderate,  and  per- 
manent, madneis  of  fome  fpecies  enfues.  And  it 
feems  to  agree  very  well  with  the  theory  here  pro- 
pofed,  that  in  deliriums,  frenzies,  and  fome  kinds 
of  madnefs,  the  patient  does  not  fleep  at  all,  or,  if  he 
does,  in  sT'quiet  manner,  is  freed  from  his  diftemper; 
and  that,  in  other  kinds  of  madnefs,  and  in  cafes  of 
melancholy,  the  fleep  is  very  deep,  and  the  patient 
extremely  fluggifti. 
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S  E  C  T.    IL 

OP  IDEAS,  THEIR  GENERATION  AND  ASSOCIA- 
TIONS ;  AND  OF  THE  AGREEMENT  OF  THE  DOQ- 
TRINE  OF  VIBRATIONS  WITH  THE  PILENOMENA 
OF  IDEAS. 

PROP,  vm, 

Senfations^  by  being  often  repeated j  leave  certain  Vejiiges^ 
^ypeSf  or  Images,  of  themfehesy  wbicb  may  be  called, 
Simple  Ideas  of  Senfation, 


I  TOOK,  notice  in  the  introdudlion,  that  thofe 
ideas  which  refemble  fenfations  were  called  ideas 
of  fenfation;  and  alfo  that  they  might  be  called 
Jitnple  ideas,  in  refped  of  the  intcllefl:ual  ones  which 
arc  formed  from  them,  and  of  whofe  very  e0ence  it 
is  to  be  complex.  But  the  ideas  of  lenfation  are  not 
entirely  fimple,  fince  they  muft  cor^fift  of  parts  both? 
co-exi(lenc  and  fuccelTive,  as  the  generating  fenfations 
themfelves  do. 

Now,  that  the  fimple  ideas  of  fenfation  are  thus 
generated,  agreeably  to  the  propofition,  appears,  be-- 
caufe  the  moft  vivid  of  thefe  ideas  are  thofe  where  the 
correfponding  fenfations  are  mofl:  vigoroufiy  im- 
preffed,  or  moft  frequently  renewed ;  whereas,  if  the 
fenfation  be  faint,  or  uncommon,  the  generated  idea 
is  alfo  faint  in  proportion,  and,  in  extreme  cafes, 
evanefcent  and  imperceptible.  The  exaft  obfervancc 
of  the  order  of  place  in  vifible  ideas,  and  of  the  or- 
der of  time  in  audible  ones,  may  likewife  fcrve  to 
(hew,  that  thefe  ideas  are  copies  and  offsprings  of 
the  imprefliotis  made  on  the  eye  and  ear,  in  which 
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tKe  fame  orders  were  obferved  refpedtivcly.  And 
though  ic  happens,  that  trains  of  vifiUe  and  audible 
ideas  are  prefemed  in  fallies  of 'the  fancy »  and  in 
dreanns,  in  which  the  order  ol  tinrie  aod  pUce  is 
different  fronv  that  of  any  forn)er  impreffions,  yet  the 
fmatt  component  parts  of  theCb  trains  are  copies  of 
feriBeF  innpfeffl^ns;  and  reaibivs  may  be  given  for 
the  varieties  of  their  compofuions. 

It  is  alfo  to  be  oblierved>  that  this  proportion  bears^ 
a  great  refennblance  to  the  Uiird ;  and  that,  by  this 
reiemblance,  they  fomewhat.  Confirm  and  illuyftrace 
one  another.  Aceordiflg  to  the  third  propoHtion, 
fenfacions  renaain  for  a  fhort  tiiapie  after  the  imprcfSoo 
ia  removed ;  and  thefc  remaining  fenfations:  grow 
feebler  and  feeble/,  till  they  vanifli.  They  are  there- 
fore, in  {otM  part  of  their  declenfion,  c^  abcRit  the 
facne  ftreng^h  with  ideas,  and,  ini  ibetr  iirll  ftate,  are: 
intermediate  between  fenfations  s^nd  ideas.  And  it 
ieems  reafonable  to  expeA,  that,  if  a  fingle  fenfation 
can  leave  a  perceptible  cffecV,  trace,  or  veftige,  for 
a  (hort  time,  a  fufficient  repetition  of  a  fenfation 
may  leave  a  perceptible  efFeft  of  the  fame  kind,  but 
of  a  noore  permanent  nature,  /.  e.  an  idea,  which 
fhall  recur  occadonally,  at  long  diftances  of  tinoe, 
from  the  impreiTion  of  the  corre^XNiding  fenfation, 
and  via  verfd.  As  to  the  occafions  and  caufes,  which 
make  ideas  recur,  they  will  be  confidered  in  the  next 
propofition  but  one. 

The  method  of  reafoniog  u|ed  in  the  laft  para- 
gl'apjij  is  farther  confirmed  by  the  following  circum* 
ftance  i  viz.  that  both  the  diminutive  declining  ien-* 
fations,  which  remain  for  a  (hort  fpace  after  the  im* 
preflions  of  the  objeds  ceaie,  and  the  ideas,  which 
are  the  copied  of  fuch  impreflions,  are  far  more 
diftmft  and  vivid,  in  refped  of  vifible  and  audible 
jmpre(fions,  than  of  any  others.  To  which  it  may  be 
added,  that,  after  travelling,  hearing  mufick,  &c. 
trains  of  vivid  ideas  are  very  apt  to  recur,  which  cor- 

refpond 


58  Of  the  Doctrines  of  Vibrations. 

refpond  very  exaftly  to  the  late  imprei&ons^  and 
which  are  of  an  intermediate  nature  between  the  re- 
maining (enfations  of  the  third  propofition,  in  their 
greateft  vigour^  and  the  ideas  mentioned  in  this. 

The  fenfations  of  feelings  tafte^  and  fmell,  can 
icarce  be  faid  to  leave  ideas^  unlefs  very  indiftinft 
and  obfcure  ones.  Howeverj  as  analogy  leads  one 
to  fuppofe,  that  theie  fenfations  may  leave  traces  of 
the  fame  kind,  though  not  in  the  fame  degree,  as 
thofe  of  fight  and  hearing;  fo  the  readinefs  with 
which  we  reconnoitre  fenfations  of  feeling,  tafte,  and 
fmell,  that  have  been  often  imprefled,  is  an  evidence, 
that  they  do  fo  i  and  thefe  generated  traces  or  difpo- 
fitions  of  mind  may  be  called  the  ideas  of  feeling, 
tafte,  and  fmell.  In  fleep,  when  all  our  ideas  are 
magnified,  thofe  of  feeling,  tafte,  and  fmell,  are  often 
fufficiendy  vivid  and  diftinft;  and  the  fame  thing 
happens  in  ibme  few  cafes  of  vigilance. 


PROP.    IX. 

Senfory  Vibrations^  by  being  often  repeated^  beget  in  the 
medullary  Subftanie  of  the  Brain,  a  Difpojition  to  dim-- 
nutive  Vibrations,  which  may  alfo  be  called  Vibra^ 
iiuncles  and  Miniatures,  correfponding  to  themfelves 
vefpeBively. 

This  correfpondence  of  the  diminutive  vibrations 
to  the  original  fenfory  ones,  confifts  in  this,  that  they 
agree  in  kind,  place,  and  line  of  direftion  \  and  differ 
only  in  being  more  feeble,  i.  e.  in  degree. 

This  propofition  follows  from  the  foregoing.  For 
fince  fenfations,  by  being  often  repeated,  beget'  ideas, 
it  cannot  but  be  that  thofe  vibrations,  which  accom- 
pany fenfations,  (hould  beget  fomething  which  may 
accompany  ideas  in  like  manner ;  and  this  can  be  no-> 
thing  but  feebler  vibrations,  agreeing  with  the  fenfory 
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generating  vibrations   in  kind^    place,    and  line  of 
xlireftion. 

Or  thus :  By  the  firft  propofition  it  appears,  that 
fome  motion  muft  be  excited  in  the  medullary  fub- 
fiance,  during  each  fehfacion;  by  the  fourth,  this 
motion  is  determined  to  be  a  vibratory  one:  iince 
therefore  ibme  motion  muft  alfo,  by  the  (econd,  be 
excited  in  the  medullary  fubftance  during  the  pre- 
fence  of  each  idea,  this  motion  cannot  be  any  other 
than  a  vibratory  one:  clfc  how  (hould  it  proceed 
from  the  original  vibration  attending  the  fenfation,  in 
the  fame  manner  as  the  idea  does  from  the  fenfation 
itfelf  ?  It  muH  alfo  agree  in  kind,  place,  and  line  of 
direftion,  with  the  generating  vibration,  A  vibratory 
motion,  which  recurs  t  times  in  a  fecond,  cannot  be- 
get a  diminutive  one  that  recurs  4:/»  or  2/  times;  nor 
one  originally  imprefied  on  the  region  of  the' 'brain 
correfponding  to  the  auditory  nerves,  beget  diminu- 
tive vibrations  in  the  region  correfponding  to  the 
optic  nerves  j  and  fo  of  the  reft.  The  line  of  direc- 
tion muft  likewife  be  the  fame  in  the  original  and 
derivative  vibrations.  It  remains  therefore,  that  each 
iimple  idea  of  fenfation  be  attended  by  diminutive 
vibrations  of  the  fame  kind,  place,  and  line  of  di- 
reAion,  with  the  original  vibrations  attending  the 
fenfation  itfelf:  or,  in  the  words  of  the  propofition, 
that  fenfbry  vibrations,  by  being  frequently  repeated, 
beget  a  difpofition  to  diminutive  vibrations  corre- 
fponding to  thcmfclves  ref^eftively.  We  may  add, 
that  the  vibratory  nature  of  the  motion  which  at- 
tends ideas,  may  be  inferred  from  the  continuance  of 
fome  ideas,  vifible  ones  for  inftance,  in  the  fancy  for 
a  few  moments. 

This  proof  of  the  prefent  propofition  from  the 
foregoing,  appears  to  be  inconteftable,  admitting  the 
fourth:  however,  it  will  much  eftablifh  and  illuf- 
trate  the  do£l:rines  of  vibrations  and  afibciation,  to 
deduce  it  direftly,  if  we  can,  from  the  nature  of  vi- 
bratory 
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bracorv  motions^  and  of  ain  animal  body ;  and.  not 
only  from  the  relation  between  fenfations  and  idtas. 
Lee  us  fce>  therefore,  wjiiat  progr^fs,  we  can  make  in 
fuch  an  attennpt.. 

Firft,  then,  if  we  admit  vibrations  of  the  mc-» 
duUary  particles  at  all,  we  muil  conceive, ,  that  fome 
take  place  in  the  falus  in  uteroy  both  on  account 
of  the  warmth  in  which  it  lies,  and  of  the  pulfation 
of  thole  confiderable  arteries,  which  pa^  tt^rough 
the  oieduUary  fubftance,  and  which  confequen^ly  muft 
comprefs  and  agitatq  it  upon  every  cQntraftior\  of 
the  heart.  And  thefe  vibrations  are  p^pbabjy  eitW 
uniform  in  kind  and  degree,  if  we  co(\fider  fhort 
ipaces  of  time^  or,  if  long  ones,  incrcafe  in  a  flow 
uniform  manner,  and  that  in  degree  only,  as  the 
fcstus  in  uttTQ  increafes  in  bulk  and  ftrength.  They 
^'  allj^..  probably  the  feii^e  in  all  the.  different  region^ 
Qf  the  f^cdullary  fubftance.  Let  thefe  vibrations  he. 
called  the  natural  vihratiqns: 

Secondly,  As  foon  as  the  child  is  born,  external 
objefis  a£):  upon  it'  viplendy,  and  excite  vibrations 
in  tbe  medullary  fubftance,  which  differ  from  the 
natural  ones,  and  frond  each  other,  in  degree,  kind^ 
place,  and  line  of  direftion.  We  may  alfo  conceive, 
that  each  region  of  the  medullary  fubftance  has 
fuch  a  texture  as  to  receive,  with  the  greateft  facility, 
the  icveral  fpecific  vibrations,  which  the  objedbs 
correfponding  refpeftively  to  thefe  regions,  i.  e.  to 
tbei):  nerves  are  moft  difpofed  to  excite.  Let  thefe 
vibratlons.be,  for  the  prefent,  czikd  preternatural  cnes, 
in  contradiftin£lion  to  thofe  which  we  juft  now  called 

natural  ones. 

Thirdly,  Reprefenting  now  the  natural  vibrations 
by  Ny  and  the  preternatural  ones,  from  various  ob- 
jcfts,  by  Jy  By  C,  &c.  let  us  fuppofe  the  firft  objeft 
to  imprcfs  the  vibrations  Ay  and  then  to  be  removed. 
It  is  evident  from  the  nature  of  vibratory  motions, 
that  tliG  medullary  fubftance  will  not^  immediately 

upon 


wid  AflbciatioQ  in  general  €\ 

^spo^  the  r^inoval  of  this  objeft,  retwn  to  its  'natural 
^ate  N^  bm  'wiH  remain,  for  a  ihort  fpace  of  time^ 
in  ^he  precernatural  ftace  A^  and  pafs  gradoally  from 
nAtjoN.  Suppofe  the'  iiime  obj^  to  be  imprefled 
again  and  again,  for  a  fufficient  number  of  times,  and 
k  feasts  to  follow,  that  the  medl|f)lary  fubftanoe  will 
be  longer  in  pafling  from  A  to  iV,  after  the  fecond 
impreffion,  than  after  the  firft,  after  the  third  impref- 
•Tion  than  fecond,  &c.  till,  at  la(l,  it  will  not  return 
to  its  natural  original  ftate  of  vibrations  iVat  all,  but 
t^main  in  the  preternatural  ftate  A^  after  the  vibra- 
tions have  fallen  to  a  diminutive  pitch,  their  kind 
and  place,  or  chidf  feat,  and  their  line  of  direc- 
tion, continuing  the  fame.  This  ftate  may  chereibrc 
be  fitly  denoted  by  «,  and  being  now  in  the  place  of 
the  natural  ftate  N^  it  will  be  kept  up  by  the  heat  of 
the  medullary  fubftance,  and  the  pulfation  of  its  ar- 
teries. All  this  Teems  to  follow  from  the  above-^men- 
tioned ,  difpoiition  of  animal  bodies  to  accommodate 
th^itifelve^  to,  and  continue  in,  aln^oft  any  ftate  that 
is  often  imprefled  j  which  is  evident  from  innumer- 
able both  common  and  medical  obfervations,  what- 
ever be  determined  concerning  the  manner  of  explain- 
ing and  accounting  for  thefe  fa£ts.  For  the  altera 
ations  which  habit,  cuftom,  frequent  imprefiion,  &c. 
mffke  in  the  fmall  conftituent  particles,  can  fcarce  be 
any  thing  befides  alterations  of  the  diftances,  and 
mutual  adions,  of  thefe  particles ;  and  thefe  laft 
alterations  muft  alter  the  natural  tendency  to  vi- 
brate. We  muft,  however,  here  refume  the  fup- 
pofition  made  in  the  laft  paragraph,  viz.  that  the 
Tev^ral  regions  of  the  brain  have  fuch  a  texture  as 
difpofes  them  to  thofc  fpccific  vibrations,  which  are 
to  be  imfprcfled  by  the  proper  objefts  in  the  events 
of  life.  And  this  will  much  facilitate  and  accelerate 
the  tranfition  of  the  ftate  N  into  a ;  fince  we  are  to 
fuppofc  a  predifpofition  to  the  ftate  A^  or  a. 

It 
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It  will  (bmewhat  illuilrace  and  confirm  this  reafon^ 
ing)  CO  reniark^  that  mufical  firings  always  accom«* 
modate  themfelves  xo>  and  lean  towards,  the  ftace 
into  which  they  w^re  lad  put  Thus  the,  tone  of  a 
mufical  flVing  either  rifes  or  falls  upon  altering  its 
tenfion,  according  as  the  preceding  tenfion  was 
greater  or  lefs  than  its  prefent  tenfion.  Now  the 
fmall  component  pares  of  a  mufical  firing  mufl  re- 
cede from,  and  approach  to  each  other,  u  e.  mufl 
ofcillate  lengthways^  during  every  tranfverfe  ofciila- 
tion  of  the  firing.  And  this  mud  arife  from  the 
mutual  influences  of  the  component  particles  tending 
to  their  lafl  fuperinduced  flate.  Let  us  fuppofe  fome* 
thing  analogous  to  this  to  take  place  in  the  component 
molecules  of  the  brain,  the  molecules  of  the  mole- 
cules, &c.  and  it  will  follow,  that  A  may  over-power 
Nt  and  a  become  the  natural  flate.  Now,  fince 
the  human  body  is  compofed  of  the  fame  matter  as 
the  external  world,  it  is  reafonable  to  expedt,  that  its 
component  particles  fhould  be  fubjefted  to  the  fame 
fubtle  laws.  And  the  exquifite  ftruflure  of  animal 
bodies  in  fo  many  other  refpefls,  makes  it  eafier  to 
conceive,  that  the  organ  of  organs,  viz.  the  medul- 
lary fubflance  fhould  be  endued*  with  a  proper  fubtle 
ultimate  flruflure,  for  the  purpofe  of  retaining  a  flate 
that  is  frequently  imprefTed.  One  may  guefs  alfo,  that 
it  is  better  fuited  to  this  purpofe  during  its  growth,  i.  e. 
in  pafTmg  from  infancy  to  adult  age,  than  afterwards ; 
as  this  would  be  very  agreeable  to  the  pha^nomena. 

Fourthly,  Suppofe  now  the  vibrations  Aj  B,  C,  D,, 

&c.  belonging  to  each  of  the  fenfes,  to  be  excited, 

and   repeated  in  fuch  order  and  manner  as  ufually 

happens  to  the  new-born  infant  upon  its  entrance  into 

this  new  fcene  of  things.     It  is  evident,  that  thefc 

will  have  a  greater  power  to  over- rule  the  natural 

ftace  Ny  than  the  vibrations  A  from  one  fingle  objeft 

could  have :  for  A  affeftcd  only  one  region  of  the 

medullary  fubflance  primarily  i  whereas  A,  B,  C,  D, 

&c. 
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'&c.  a£Feft  all  the  regions  primarily  in  their  turn.  It  is 
evident  airo>  that  the  fecondary  vibrations,  or  thofe 
which  are  propagated  from  the  region  of  the  medullary 
fubftance  primarily  affe&ed  into  the  reft,  will  be  over- 
ruled, in  great  meafure,  in  each  region^  by  the  pri- 
mary vibrations  peculiar  to  that  region.  Laftly,  It  is 
evident,  that  of  the  vibrations  which  are  excited  in 
each. region,  no  one  can  prevail  over  all  the  reft,  but 
each  muft  leave  an  efFeft,  in  proportion  to  its  ftrength 
and  frequency.  We  may  conceive  therefore,  that  each 
region  of  the  medullary  fubftance  will  have  a  tendency 
generated  in  it,  to  vibrate  with  vibrations  of  the  fame 
frequency  (but  weaker  in  degree)  as  thofe  which  the 
feveral  appropriated  objeds^  imprefs  upon  it  re- 
'ipedlively  y  and  that  diminutive  vibrations  refembling 
them  will  rife  in  fucceflSon  in  each  region.  For  each 
region  may  eafily  be  conceived  to  lean  (bmetimes  to 
the  vibrations  from  one  obje6t,  fometimes  to  thofe  from 
another,  according  to  the  ftrength,  frequency,  and 
novelty  of  the  impreftion,  the  then  prefent  difpofition 
of  the  nervous  fyftem,  aflbciation  (of  which  in  the  two 
next  propolitions),  and  other  fuch-like  caules.  And 
for  the  fame  reafon,  as  in  every  fenfe  the  idea  of 
fome  one  object  of  that  fenfe  muft  prevail  over  all  the 
reft,  we  may  conclude,  that  (bmetimes  the  ideas 
belonging  to  one  fenfe,  fometimes  thofe  belonging  to 
another,  will  prevail  over  the  reft. 

Or  thus :  Some  vibrations  there  muft  always  be  in 
the  medullary  fubftance,  on  account  of  its  heat,  and 
the  pulfation  of  the  arteries  which  pafs  through  it. 
Thefe  cannot  be  the  natural  ones  TNT,  becaufe  they  will 
ibon  be  over-ruled  by  the  great  force  and  variety  of  the 
imprefTions  made  on  the  new-born  infant,  which  muft 
alfb  difpofe  each  region  of  the  brain  to  lean  to  fbme 
or  other  of  thofe  vibrations  which  are  excited  in  it 
primarily.  Hence  we  may  conceive,  that  a  very 
complex  fet  of  vibrations,  arifing  from  the  mixture 
and  combinations  of  degree,  kind^  place,  and  line  of 

diredtion. 
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d'rreflion,  exifts  always  io  the  meduUary  fubftance^ 
4>eing  kept  up  hif  its  heat^  and  the  puUktioo  of  its 
arteries,  when  other  caufes  are  wanttog,  almoft  in 
-the  iame  manner  as  in  a  concert  jof  munc  the  air  is 
agitated  by  vibrations  of  a  very  complex  kind.  But 
then,  as  in  a  concert,  fome  one  inftrunoent  generally 
'ilrikes  the  ear  more  than  the  reft,  fo  of  >the  complex 
vibrations  which  exift  in  the  medullary  fubftancCj 
fome  one  (part  will  prevail  over  the  reft,  and  prefenc 
tbe  correfponding  idea  to  the  mind.  Some  region 
ofDuft'be  difpofed,  at  each  inftant,  to  vibrate  ftronger 
than  the  ncft  i  and  of  the  fpeqific  vibrations  which  are 
generally  imprei&d  upon  this  re^on,  fome  one  will 
•have  a  more  favourable  concurrence  of  circumftances 
'than  *tbe  reft.  And  thus  it  will  follow,  according  to 
•the  terms  of  the  propofition,  that  fenibry  vibrations^ 
by  being  fufEciently  repeated,  will  beget  a  difpofition 
to  miniature  vibrations  correfponding  to  them  re- 
ipe£tively ;  or,  qGng  the  appellations  above-afiumed^ 
that  Aj  B,  C,  &c.  will  beget  4,  by  -r,  &c. 

If  we  allow  the  proof  of  this  propofition,  thus  de- 
duced from  the  nature  of  vibratory  motions,  and  of 
an  animal  body,  the  foregoing  propofition  will  fbU 
low  from  it,  and  hold  equally  in  refpe£t  of  the  fenies 
of  feeling,  tafte,  and  fmell,  as  of  fight  and  hear- 
ing. Or,  in  other  words,  if  we  allow,  that  original 
imprefled  vibratory  .motions  leave  a  tendency  to 
iminiature  ones  of  the  lame  kind,  place,  and  line  of 
direction,  it  will  follow,  that  feniations  muft  beget 
ideas,  and  that  not  only  in  the  fenfes  of  fight  and 
hearing,  where  the  ideas  are  (iifficiendy  vivid  and 
diftin6t,  but  in  the  three  others,  fince  their  fenfa- 
tions  are  alfo  conveyed  to  the  mind  by  means  of  vi- 
bratory motions.  We  may  alfo,  perhaps,  ..difcover 
hereafter,  from  the  nature  of  vibratory  motions,  and 
of  the  human  brain,  compared  with  the  circumftances 
of  life,  why  the  ideas  of  one  fcnfc  are  more  vivid 
and  diftind  than  thofe  of  another. 

PROP- 
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PROP.    X. 

^ny  Sen/ations  A>  B,  C,  ^c.  iy  being  ajfbciaud  with 
one  another  a  /uffiiient  Number  of  Times,  gef  Juib 
a  Power  over  ike  corre/f  ending  Ideas  a,  b^  c,  &<-. 
that  any  one  of  the  Senfations  A,  when  imprejfed 
a/one,  jbdl  be  able  fa  exdie  in  the  Mind  h,  Cj  i^c. 
lie  Ideas  of  the  Reft. 

Sensations  may  be  faid  to  be  aflbciated  together^ 
when  their  impreffions  are  either  made  precifelj  at 
the  fame  inftanc  of  time^  or  in  the  contiguous  fuc- 
ceflTive  inftants.  We  may  therefore  diftinguiih  aflb« 
ciation  into  two  ibrts,  the  fynchronous,  and  the 
fucccflive. 

The  influence  of  aflbciation  over  our  ideasj  opt-> 
nions  and  afFedlions,  is  fo  great  and  obvious^  as  fcarce 
to  have  efcaped  the  notice  of  any  writer  who  has 
treated  of  thefe,  though  the  word  aj/bciation,  in  the 
particular  fenie  here  affixed  to  it,  was  firft  brought 
into  ufe  by  Mn  Locke.  But  all  that  has  been  deli* 
vered  by  the  ancients  and  moderns,  concerning  the 
power  of  habit,  cuftom,  example,  education,  au- 
thority, party-prejudice,  the  manner  of  learning  the 
manual  and  liberal  arts,  &c.  goes  upon  this  dodrine 
as  its  foundation,  and  may  be  confidered  as  the  detail 
of  it,  in  various  circumftances.  I  here  begin  with  the 
fimpleft  cale,  and  fhall  proceed  to  more  and  more 
complex  ones  continually,  till  1  have  exhaufted  what 
has  occurred  to  me  upon  this  fubjedt. 

This  propofition,  or  firft  and  fimpleft  cafe  of  aflb-* 
ciation,  is  manifcft  from  innumerable  common  ob- 
iervatipns.  ^  Thus  the  names,  faiells,  taftes,  and 
tangible  qualities  of  natural  bodies,  fuggeft  their  vi* 
fable  appearances  to  the  fancy,  i.  e.  excite  their  vi- 
(ible  ideas ;  and,  vice  veir/d,  their  vifible'  appearances 
impreiled  on  the  eye  raife  up  thofe  powers  of  recon- 
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noitering  their  names,  fmells,  taftes,  and  tangible 
qualities,  which  may  not  improperly  be  called  their 
ideas;  as  above  noted  i  and  in  Ibme  cafes  raife  up 
ideas,  v^hich  may  be  compared  with  vidble  ones,  in 
rcfpeft  of  vividnefs.  .All  which  is  plainly  owing  to 
the  afibciation  of  the  feveral  fenfible  qualities  of 
bodies  with  their  names,  and  with  each  other.  It  is 
remarkable,  however,  as  being  agreeable  to  the  fu- 
perior  vividnefs  of  vifible  and  audible  ideas  before 
taken  notice  of,  that  the  fuggeftion  of  the  vifible  ap- 
pearance from  the  name,  is  the  mod  ready  of  any 
other ;  and,  next  to  this,  that  of  the  name  from  the 
vifible  appearance ;  in  which  lad  cafe,  the  reality  of 
the  audible  idea,  when  not  evident  to  the  fancy,  may 
be  inferred  from  the  ready  pronunciation  of  the  name. 
For  it  will  be  (hewn  hereafter,  that  the  audible  idea  is 
moft  commonly  a  previous  requifite  to  pronuncia- 
tion. Other  inftances  of  the  power  of  alTpciatibn 
may  be  taken  from  compound  'vifible  and  audible  im- 
prelfions.  Thus  the  fight  of  part  of  a  large  building 
fuggefts  the  idea  of  the  reft  ihftantaneoufiy  s  and  the 
found  of  the  words  which  begin  a  familiar  fentence, 
brings  the  remaining  part  to  our  memories  in  order, 
the  afibciation  of  the  parts  being  fynchronous  in  the 
firft  cafe,  and  fucceflive  in  the  laft. 

It  is  to  be  obferved,  that,  in  fuccefiive  afifociations, 
the  power  of  raifing  the  ideas  is  only  exerted  accord- 
ing to  the  order  in  which  the  afibciation  is  made. 
Thus,  if  the  imprefiions  Jy  B,  C,  be  always  made  in 
the  order  of  the  alphabet,  B  impreficd  alone  will  not 
raife  a,  but  c  only.  Agreeably  to  which,  it  is  eafy  to 
repeat  familiar  fentenccs  in  the  order  in  which  they 
always  occur,  but  impoQible  to  do  it  readily  in  hn  in- 
verted one.  The  reafon  of  this  is,  that  the  compound 
idea,  d  i,  a,  corrcfponds  to  the  compound  fenfation 
C,  JB,  y^;  and  therefore  requires  the  imprefiion  of 
C,  By  Ay  in  the  fapie  manner  as  tf,  by  Cy  does  that  of 
A^  By  C    This  will,  however,  be  more  evident,  when 

we 
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Vfe  come  to  confider  the  ailbciations  of  vibratory  mo- 
tions^ in  the  n^xt  propoficion. 

It  is  alfb  to  be  obferyed^  that  the  power  of  aKTocia- 
tion  grows  feebler,  as  the  number  either  of  iynchronous 
or  fucceflive  impreffions  is  iocreafed,  and  does  not 
extend,  with  due  force,  to  more  than  a  fmall  one,  in 
the  firft  and  fimpleft  cafes.  But,  in  complex  cafes> 
or  the  ailbciations  of  aflbciations,  of  which  the  me- 
mory, in  its  full  extent,  corififts,  the  powers  of  the 
mind,  deducible  from  this  fource,  will  be  found  mudh 
greater  than  any  perfon,  upon  his  iirfl:  entrance  on 
thefe  inquiries,  could  wel)  imagine. 


PROP.     XI. 

jiny  Vibrations^  A,  B,  C,  iSd  by  being  ajjfocialed  toge- 
ther a  JufficieTit  Number  of  Times,  get  Jucb  a  Power 
over  a,  b,  c,  &fr.  the  correjponding  miniature  Vibra^ 
tionsy  that  any  of  the  Vibrations  A,  when  imprejjed 
alone,  fhall  be  able  to  excite  b,  c,  &c.  the  Miniatures 
of  the  Reft. 

This  propofition  may  be  deduced  from  the  fore- 
going, in  the  fame  manner  as  the  ninth  has  been 
from 'the  eighth. 

But  it.feems  alfo  deducible  from  the  nature  of  vi- 
brations, and  of  ah  animal  body.  Let  A  and  B  be 
two  vibrations,  aflbciated  fynchronically.  Now,  it 
is  evident,  that  the  vibration  A  (for  I  wiH,  in  this 
propofition,  (peak  of  A  and  B  in  the  fingular  number, 
for  the  fake  of  greater  clearnef^)  will,  by  endeavour- 
ing to  diffgfe  itfelf  into  thofe  parts  of  the  medullary 
fubttance  which  are  afFeded  primarily  by  the  vibra-- 
tion  Bj  in  fomcmeafure  modify  and  change  B,  fb  as 
to  make  B  a  little  different  from  what  it  would  be,  if 
imprefled  alone.  For  the  fame  reafons  the  vibration 
A  will  he  a  little  afFedted,  even  in  its  primary  feat. 

Fa  by 
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by  the  endeavour  of  B  to  diffufe  icfelf  all  over  the 
medullary  fubftance.  -  Suppofe  now  the  vibrations 
jf  and  B  to  be  imprefled  at  the  fanie  inftant^  for  a 
thoufand  times;  it  follows,  from  the  ninth  propo* 
fition>  that  they  will  iirft  over-come  the  difpofition  to 
the  natural  vibrations  N,  and  then  leave  a  tendency 
to  themfelves^  which  will  now  occupy  the  place  of 
the  original  natural  tendency  to  vibrations*  When 
therefore  the  vibration  J  is  imprefled  alone,  it  cannot 
be  entirely  fucb  as  the  objeft  would  excite  of  itfelf,  but 
muft  lean,  even  in  its  primary  feat,  to  the  modifica- 
tions and  changes  induced  by  S^  during  their  thou- 
fand  joint  impreflions ;  and  therefore  much  more,  in 
receding  from  this  primary  feat,  will  it  lean  that  ivay; 
and  when  it  comes  to  the  feat  of  B,  it  will  excite  ^'s 
miniature  a  little  modified  and  changed  by  itielf. 

Or  thus:    when  ^  is  imprefled   alone,   ibme  vi- 
bration muft  take  place   in  the  primary  feat  of  By 
both  on  account  of  the  heat  and  pulfation  of  the  ar- 
teries, and  becaufe  j1  will  endeavour  to  diffufe  itfelf 
over  the   whole  medullary  fubftance.     This  cannot 
be  that  part  of  the  natural  vibrations  N,  which  be- 
longs to  this  region,  becaufe  it  is  fuppofed  to  be  over- 
ruled already.     It  cannot  be  that  which  A  imprefled 
alone  would  have**  propagated   into  this  region,  be-* 
caufe  that  has  always  hitherto  been  over-ruled,  and 
converted  into  B ;  and  therefore  cannot  have  begotten 
a  tendency   to   itfelf.     it  cannot   be  any  full  vivid 
vibration,   fuch  as  B,  C,  D,  &c.  belonging  to  this 
region,  becaufe  all  full  vibrations  .require  the  actual 
impreflion    of  an    objcft    upon    the    correfponding 
excernal  organ.     And   of  miniature  vibrations   b^* 
longing  to   this   region,   fuich  as  h,  r,  d,  See  it  is 
evident,  that  ^  has  the  prefcrence>  fince  /i  leans  to 
it  a  little,  even  in  its  own  pdnnary  feat,  more  and 
more,  in  receding  from  this,  and  almoft  entirely,  when 
it  comes  to  the  primary  feat  of  B.     For  the  fanne 
reafons  B  imprefled  alone  will  excite  n  -,  and,  in  ge- 
neral, 
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nefftl^  if  jfy  By  C,  &c.  be  vibrations  fynchronicaUjr 
imprefied  on  different  regions  of  the*  rrieduUary  fub- 
ftance^  A  impreflfed  alone  wili,  at  la(i:>  excite  by  Cy 
&c.  according  to  the  propofltion. 

\i  A  and  B  be  vibrations  innprefled  fucceffively, 
then  wil]  the  latter  part  of  ^,  viz.  that  part  which, 
accordii^  to  the  third  and  fourth  propofitions,  re- 
mains^  after  the  impreflfion  of  the  obje£b  ceafes,  be 
modified  and  altered  by  By  at  the  faaie  tinie  that  it 
will  a  little  modify  and  alter  it,  till  at  lad  it  be  quite 
over-powered  by  it,  and  end  in  it.  It  follows  there- 
fore, by  a  like  method  of  rea(bning,  that  the  fuc- 
ccfljve'  imprcffion  of  A  and  By  fufficiently  repeated, 
will  ib  alter  the  medullary  fubftance,  as  that  when 
A  is  imprefied  alone,  its  latter  part  fhall  not  be 
fuch  as  the  fole  imprefllon  of  A  requires,  but  lean 
towards  By  and  end  in  b  at  laft.  But  ^  will  not  excite 
a  in  z  retrograde  order,  fince,  by  fuppofition,  the 
latter  part  of  B  was  not  modified  and  altered .  by 
Ay  but  by  fome  other  vibration,  fuch  as  C  or  D. 
And  as  By  by  being  followed  by  C,  may  at  laft  raife 
Cy  io  by  when  railed  by  Ay  in  the  method  here  pro- 
posed, may  be  alfo  fufficient  to  raife  Cy  inafmuch  as 
the  miniature  c  being'  a  feeble  motion,  not  ftronger, 
perhaps,  than  the  natural  vibrations  Ny  requires 
only  to  have  its  kind,  place,  and  line  of  dire&ion,. 
determined  by  afibciation,  the  heat  and  arterial  pulfa- 
tion  conveying  to  it  the  rcquilite  degree  of  ftrcngth. 
And  thus  A  impreffed  alone,  will  raife  b,  r,  &c.  in 
fucceffive  afibciations,  as  well  as  in  fyncbronous  opes, 
according  to  the  propofition. 

It  feems  alfo,  that  the  influence  of  A  may,  in 
fottit  degree,  reach  through  5  to  Cj  fo  that  A  of 
itfclf  may  have  fome  effeft  to  raife  Cy  as  well  as  by 
means  of  b.  However,  it  is  evident,  that  this  chain 
muft  break  off,  at  laft,  in  long,  fucceifions,  and  that 
iboner  or  later,  according  to  the  number  and  vigour 
of  the  repeated  imprcffions.     The  power  of  minia- 
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ture  vibrations  to  raife  other  miniatures  may,  per- 
haps, be  made  clearer  to  mathematicians,  by  hint- 
ing, that  the  efficacy  of  any  vibration  to  raife  any 
other,  is  not  in  the  fimple  ratio  of  its  vividnefs,  but 
as  fomc  power  thereof  lefs  than  unity;  for  thus  b  may 
raife  c^  a  weaker  vibration  than  by  c  may  raife  d,  &c. 
with  more  facility  than  if  the  efficacy  was  in  the  fim- 
ple ratio  of  the  vividnefs,  and  yet  fo,  that  the  feries 
fhall  break  off  at  laft. 

If  the  ninth  propofition  be  allowed,  we  may 
prove  this  in  fomewhat  a  ihorter  and  eafier  manner, 
as  follows.  Since  the  vibrations  A  and  B,  are  impref- 
fed  together,  they  muft,  from  the  difFufion  neceflary 
to  vibratory  motions,  run  into  one  vibration;  and 
confcquently,  after  a  number  of  impreffions  fuffici- 
ently  repeated,  will  leave  a  trace,  or  miniature,  of 
themfelves,  as  one  vibration,  which  will  recur  every 
now  and  then,  fronfi  flight  caufes.  Much  rather, 
therefore,  may  the  part  b  of  the  compound  miniature 
a+b  recur,  when  the  part  y^  of  the  compound  original 
vibration  A-^-B  is  imprefled* 

And  as  the  ninth  propofition  may  be  thus  made  to 
prove  the  prefent,  fo  it  ought  to  be  acknowledged  and 
remarked  here,  that,  unlefs  the  ninth  be  allowed,  the 
prefent  cannot  be  proved,  or  that  the  power  of  affo- 
ciation  is  founded  upon,  and  neceflarily  requires,  the 
previous  power  of  forming"  ideas,  and  miniature  vibra-, 
tionG.  For  ideas,  and  miniature  vibrations,  muft  firft 
be  generated,  according  to  the  eighth  and  ninth  pro- 
pofitions,  before  they  can  be  aflbciated,  according  to 
the  tenth  and  this  eleventh.  But  then  (which  is  very 
remarkable)  this  power  of  forming  ideas,  and  their 
correfponding  miniature  vibrations,  does  equally  pre- 
foppofc  the  power  of  affociation.  For  fince  all  fen- 
fations  and' vibrations  are  infinitely  divifible,  in  refpeft 
of  time  and  place,  they  could  not  leave  any  traces 
or  images  of  themfelves,  /.  e.  any  ideas,  or  minia- 
ture vibrations,    unlefs  their   infinitefimal-  parts  did 
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cohere  together  through  joint  imprelTion ;  i.  e.  aflb-* 
ciation.  Thus,  to  mention  a  grofs  inftance,  we  could 
have  no  proper  idea  of  a  horfc,  unlefs  the  particular  ' 
ideas  of  the  head,  neck,  body,  legs,  and  tail,  pecu- 
liar to  this  aninia],  ftuck  to  each  other  in  the  fancy, 
from  frequent  joint  imprcflion.  And,  therefore,  in 
dreanns,  where  complex  affbciations  are  much  weak- 
ened, and  various  parcels  of  vifible  ideas,  not  joined 
in  nature,  ftart  up  together  in  the  fancy,  con- 
tiguous to  each  other,  we  often  fee  monftcrs,  chi- 
meras, and  combinations,  which  have  never  been 
aftually  prefented. 

Aflbciation  feems  alfo  neceflary  to  difpoie  the  me- 
dullary fubflance  to  this  or  that,  miniature  vibration, 
in  fucceflion,  after  the  miniatures  of  a  large  number 
ofSoriginal  vibrations  have  been  generated. 

Nor  does  there  feem  to  be  any  precife  limit  which* 
can  be  fet  to  this  mutual  dependence  of  the  powers  of 
generating  miniatures,  and  of  aflbciation  upon  each 
other :  however,  they  may  both  take  place  together, 
as  the  heart  and  brain  are  fuppofed  to  do,,  or  both  de- 
pend upon  one  fimple  principle  j  for  it  feems  impof^ 
fiblc,  that  they  fliould  imply  one  another,  ad  infinitum. 
There  is  no  greater  difficulty  here  than  in  many  other 
caies  of  mutual  indefinite  implication,  known  and 
allowed  by  all.  Nay,  one  may  almoft  deduce  fome 
prefumpbon  in  favour  of  the  hypothefis  here  pro- • 
duced,  from  this  mutual  indefinite  implication  of  its 
parts,  fo  ag|peable  to  the  tenor  of  nature  in  other 
things.  And  it  is  certainly  a  prefumption  in  its  fa- 
vour, that  a  lefs  power  of  generating  miniatures  will 
be  a  foundation  for  a  larger  of  aflbciation,  and  vice 
ver/4,  till,  at  laft,  the  whole  fuperftrudlure  of  ideas  and 
aflbciations  obfervable  in  human  life,  may  by  pro- 
ceeding upwards  according  to  analyfis,  and  down- 
wards according  to  fynthefis,  be  built  upon  as  fmall 
a  foundation  as  we  pleafe.  Thus  we  may  obferve^ 
that  neither  does  this  eleventh  propofition  neceflarily 
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require  the  luothi  in  ics  full  extent,  nor  vice  verjd^ 
for  their  dennonftration.  The  lead  niiniaturesj  with 
the  fecbleft  cohefions  of  their  parts;  will,  by  degrees, 
run  into  larger,  with  ftronger  cohefions>  fiom  the 
fan>e  principles;  nor  are^  there  any  vifible  linnits  to 
the  influence  and  extent  of  thcfe  powers,  fuppofing 
the  natural  faculties  of  th^  being  under  confideration 
fiifficiently  extended. 

Let  me  ddd,  that  the  generation  of  fenfible  ideas 
froo)  feniatiovis,  and  the  power  of  raifing  them  from  > 
afibciation,  when  confidered  as  faculties  of  the  mind, 
are  evident  and  unqueftionable.  Since  therefore  ien-^ 
fations  are  conveyed  to  the  mind,  by  the  efficiency  of 
corporeal  caufes  upon  the  medullary  fubftance,  as 
is  acknowledged  by  all  phyfiologifts  and  phyficians,  it 
feems  to  me,  that  the  powers  of  generating  ideas^ 
and  raifing  them  by  a&ciation,  muft  alfo  arife  from 
corporeal  cau(es,  and  confequently  admit  of  an  ex- 
plication from  tKe  fubtle  influences  of  the  fmall  parts 
of  matter  upon  each  other,  as  foon  as  thefe  are  fuffi- 
ciently  underftood,  which  is  farther  evinced  from  the 
manifeft  influences  of  material  caufes  upon  our  ideas 
and  ajQTociacions,  taken  notice  of  under  the  fecond 
propofition.  And  as  a  vibratory  nnrotion  is  more 
fuitable  to  the  nature  of  fenfation  than  any  other  fpe- 
cies  of  motion,  fo  does  it  feem  alfo  more  fuitable  to 
the  powers  of  generating  ideas,  and  raifing  them  by 
aflbciation.  However,  thefe  powers  are  evident  in- 
dependendy,  as  juft  now  obferved ;  fo  that  the  doc- 
trine of  aiTociation  may  be  laid  down  as  a  certain 
foundation,  and  a  clue  to  direft  our  Riture  inquiries, 
whatever  becomes  of  that  of  vibrations. 
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PROP.    XII. 

Simple  Ideas  will  run  into  complex  ones,  by  Means 

0/  jlffuiation^ 

In  order  Co  explain  and  prove  diis  propofition,  it 
will  be  requifite  to  give  feme  previous  account  of 
the  manner  in  which  fimple  ideas  of  ienfacion  may 
be  aflbciated  together. 

Cafe  I.  Let  the  fenfation  A  be  often  a(fociated 
with  each  of  the  fenCitions  B,  C,  D,  &c.  i.  e.  at  cer- 
tain times  with  By  at  certain  other  times  with  C,  Sec, 
it  is  evident^  from  the  tenth  propofition,  that  A,  im- 
preiled  alone>  will^  at  laft^  raiie  i,  c,  d,  &c.  all  to* 
getber  /.  e.  aUbciate  them  with  one  another,  provided 
they  belong  to  difi^«rent  regions  of  the  medullary 
Aibftance  \  for  if  any  two,  or  more,  belong  to  the 
fanne  region,  iince  they  cannot  exift  together  in  their 
diftin£t  forms,  A  will  raife  fomething  intermediate 
between  them. 

Cafe  %.  If^he  ien(ations  A^  B,  C,  D,  &c.  be 
aflbciated  together,  according  to  various  combina- 
tions of  twos,  or  even  threes,  fours,-  &c.  then  will  A 
raife  b,  c,  d^  &c.  alfo  B  raiie  a,  c,  d,  &cq.  z%  in  cafe 
the  firft. 

It  may  happen,  indeed,  in  both  cafes^  that  A  may 
raife  a  particular  miniature,  as  by  preferably  to  any  of 
the  reft,  from  its  being  more  aiTociated  with  By  from 
the  novelty  of  the  impreilion  of  By  from  a. tendency 
in  the  medullary  fubftance  to  favour  by  &cc.  and,  in 
like  manner,  that  b  pnay  raife  ^  or  ^  preferably  to  the 
reft.  However,  all  this  will  be  over- ruled,  at  laft,  by 
the  recurrency  of  the  allbciations  ;  fb  that  any  one 
of  the  fenfations  will  excite  the  ideas  of  the  reft,  at 
the  fame  inftant,  i.  e.  aflbciate  them  together. 

Cafe  3.  Let  Ay  By  C,  I>,  &c.  reprcfcnt  fucceflive 
impre(fions>   it  follows  from  the  tenth  and  eleventh 
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propofidons,  that  A  will  raife  b^  c,  d,  &c.  B  raife  c, 
d^  &c.  And  though  the  ideas  do  not,  in  this  cafe, 
rife  precifely  at  the  fame  inftant,  yet  they  come  nearer 
^ogether  than  the  feafations  themfelves  did  in  their 
original  impreflion;  lb  thatthefe  ideas  are  aflbciaced 
almoft  fynchronically  at  lad,  and  fucceflively  frpm  the 
firft.  The  ideas  come  nearer  to  one  another  than  the 
fenfations,  on  account  of  their  diminutive  nature, 
by  which  all  that  appertains  to  them  is  contraded. 
And  this  feems  to  be  as  agreeable  to  obfervation  as  to 
theory. 

Cafe  4.  All  compound  impreffions  -/^+5+C+D, 
&c.  after  fufficient  repetition  leave  compound  minia- 
tures j+^+f+i,  &c.  which  recur  every  now  and- 
then  from  flight  caufes,  as  well  fuch  as  depend  on 
aflbciation,  as  ibme  which  are  different  from  it.  Now, 
in  thefe  recurrencies  of  conopound  miniatures,  the 
parts  are  farther  aflbciated,  and  approach  perpetually 
nearer  to  each  other,  agreeably  to  what  was  juft  now 
obferved;  /.  e.  the  aflbciation  becomes  perpetually 
more  clofe  and  intimate. 

Cafe  5.  When  the  ideas  ^,  by  c^  d^  &c.  have  been 
fufficiendy  aflbciated  in  any  one  or  more  of  the  fore** 
going  ways,  if  we  fuppofe  any  fingle  idea  of  thefe, 
a  for  inftance,  to  be  raifed  by  the  tendency  of  the 
medullary  fubftance  that  way,  by  the  aflbciation  of 
A  with  a  foreign  fenfation  or  idea  X  or  ^,  &c.  this 
idea  a^  thus  raifed,  will  frequendy  bring  in  all  the 
reft,  ^,  r,  </,  &c.  and  fo  aflbciate  all  of  them  together 
ftill  farther. 

And,  upon  the  whole,  it  may  appear  to  the  reader, 
that  the  fimple  ideas  of  fenfation  muft  run  into  clufters 
and  combinations,  by  aflbf^iation ;  and  that  each  of 
thefe  will,  at  laft,  coalefce  into  one  complex  idea,  by 
the  approach  and  commixture  of  the  feveral  com- 
pounding parts. 

It  appears  alfo  from  obfcrvation,  that  many  of  our 
tntelleftual  ideas,   fuch  as  thofe  that  belong  to  the 
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heads  of  beauty,  honour,-  moral  qualities,  &c.  are, 
in  fa£t,  thus  compofed  of  parts,  which,  by  degrees, 
coakfce  into  one  complex  idea. 

And  as  this  coaiefcence  of  fimplc  ideas  into  com- 
plex ones  is  thus  evinced,  both  by  the  foregoing 
theory,  and  by  obfervation,  fo  it  may  be  iUufh-ated, 
and  farther  confirmed,  by  the  fimilar  coaiefcence  of 
letters  into  fyllables  and  words^  in  which  aflbciation 
is  likewife  a  chief  inftrument.  I  (hall  mention  fome 
of  the  moft  remarkable  particulars,  relating  to  this 
coaiefcence  of  fimple  ideas  into  complex  ones,  in  the 
following  corollaries. 

Cor.  I.  If  the  number  of  fimple  ideas  which 
compofe  the  complex  one  be  very  great,  it  may 
happen,  that  the  complex  idea  (hall  not  appear  to 
bear  any  relation  to  thefe  its  compounding  parts,  nor 
CO  the  external  fenfes  upon  which  the  original  fenfa- 
tions,  which  gave  birth  to  the  compounding  ideas, 
were  imprefled.  The  reafon  of  this  is,  that  each 
iingle  idea  is  over-powered  by  the  fum  of  all  the 
red,  as  foon  as  they  are  all  intimately  united  tdge-- 
then  Thus,  in  very  compound  medicines,  the  fevc- 
ral  taftes  and  flavours  of  4he  ieparate  ingredients  are 
loft  and  over-pbwered  by  the  complex  one  of  the 
whole  mafs:  fo  that  this  has  a  tafte  and  flavour  of 
Its  own,  which  appears  to  be  fimple  and  original,  and 
like  that  of  a  natural  body.  Thus  alio,  white  is 
vulgarly  thought  to  be  the  fimpleft  and  moft  uncom- 
pounded  of  all  colours,  while  yep  it  really  arifes  from  a 
certain  proportion  of  the  fcvcn  primary  colours,  with 
their  fcvcral  fliades,  or  degrees.  And,  to  refumc 
the  illuftration  above-mentioned,  taken  from  lan- 
guage, it  does  not  at  all  appear  to  perfons  ignorant 
of  the  arts  of  reading  and  writing,  that  the  great 
variety  of  complex  words  of  languages  can  be  analy- 
fed  up  to  a  few  fimple  founds. 

Cor.  2.  One  may  hope,  therefore,  that,  by  pur- 
fuing  and  perfeAing  the  do£brine  of  aflbciation,    we 
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may  fome  time  or  other  be  enabled  to  analyie  all 
that  vaft  variety  of  complex  ideas,  which  pafs  under 
the  name  of  ideas  of  reflection,  and  intelledual 
ideas,  into  chei^  fimple  compounding  parts,  i.  e.  into 
the  (imple  ideas  of  fenfatton,  of  which  they  conlift. 
This  would  be  gready  analogous  to  the  arts  of  wri- 
ting, and  refolving  the  colours  of  the  fun's  lights  or 
natural  bodies,  into  their  primary  conftituent  ones. 
The  complex  ideas  which  1  here  fpeak  of,  are  gene- 
rally excited  by  words,  or  vifible  objefts ;  but  they 
are  alfo  conne&ed  with  other  external  impreffions,  and 
depend  upon  them,  as  upon  fymbols.  In  whatever 
way  we  confider  them,  the  trains  of  them  which  are 
prefented  to  the  mind  feem  to  depend  upon  the  then 
prefent  ftate  of  the  body,  the  external  impreffions  and 
the  remaining  influence  of  prior  impreflioos  and  aflbci- 
ations,  taken  together. 

Cor.  3*  It  would  afford  great  light  and  clearnefs 
to  the  art  of  logic,  thus  to  determine  the  precife 
nature  and  compofition  of  the  ideas  affixed  to  thofe 
words  which  have  complex  ideas,  in  a  proper  fenfe, 
i.  i.  which  excite  any  combinations  of  fimple  ideas 
united  intimately  by  aflbciation ;  alio  to  explain, 
upon  this  foundation,  the  proper  ufe  of  thoie  words, 
which  have  no  ideas.  For  there  are  many  words 
which  are  mere  fubftitutes'  for  other  words,  and  many 
which  are  only  auxiliaries.  Now  it  cannot  be  faid, 
that  either  of  thefe  have  ideas,  properly  fo  called. 
And  though  it  may  feem  an  infinite  and  impofllble 
talk,  thus  to  analyfe  the  fignifications  and  ufes  of 
words,  yet,  I  fuppofe,  this  would  not  be  more  diffi- 
cult, with  the  prefent  philological  and  philofophical 
helps  to  fuch  a  work,  than  the  firft  making  of  dic- 
tionaries and  grammars,  in  the  infancy  of  philology. 
Perhaps  it  may  not  be  amifs  jufl:  to  hint,  in  this  placcj 
that  the  four  following  claflfes  comprife  all  the  pofliible 
kinds  into  which  words  can  be  diftinguifhed,  agreeably 
•  to  the  plan  here  propofed ; 

I.  Words 
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•    I*  Words  which  have  ideas,  but  no  definitions. 

2.  Words  which  have  both  ideas  and  definicionSt 

3.  Words  which  have  definitions,  but  no  ideas. 

4.  Words  which  have  neither  ideas  nor  defini- 
tioos. 

It  is  quite  manifeft,  that  words  fcen  or  heard,  can 
raife  no  ideas  in  the  nnind,  or  vibrations  in  the  brain, 
diftinft  from  their  vifible  and  audible  inrtpreflTions, 
except  as  far  as  they  get  new  powers  from  aflbcia* 
tions,  either  incidental  ones,  or  arifing  from  exprefs 
de&gn,  as  in  definitions  \  and  therefore,  that  all  other 
ways  of  confidering  words,  befides  what  is  here  fug*, 
gefted,  are  either  falfe  or  imperfed. 

CoR.  4.  As  Ample  ideas  run  into  complex  ones  by    . .  /      /^ 
aObciation,  fo  complex  ideas  rui^  into  decomplex  onea  /ti/  ^^^^^u^/<^4r 
by  the  fame.     But  here  the  varieties  of  the  aflbcia*-  ^^gnA    (ri^ 
tions,    which  increafe  with   the  complexity,    hinder  ^    fl 

particular  ones  from  being  fb  clofe  and  permanent,   i^y^xJ^J^^ 
between  the  complex  parts  of  decomplex  ideas,   as       ^^     * 
between  the  fimple  parts  of  complex  ones  :  to  which 
it  is  anal<^ous,  in  languages,  that  the  letters  of  words 
adhere  dofer  together  than  the  words  of  fentences, 
both  in  writing  and  fpeaking. 

CoR.  5.  The  fimple  ideas  of  fenfation  are  not  all 
equally  and  uniformly  concerned  in  forming  complex 
and  decomplex  ide^,  i.  e.  thefe  do  not  refult  from 
all  the  poffible  combinations  of  twos,  threes,  fours, 
Sec.  of  aO  the  fimple  ideas ;  but,  on  the  contrary, 
fome  fimple  ideas  occur  in  the  complex  and  decom- 
plex ones  much  oftener  than  others:  and  the  faa>e 
holds  of  particular  combinations  by  twos,  threes,  &c. 
and  innumerable  combinations  r>ever  occur  at  all 
in  real  life,  and  confequendy  are  never  afibciated 
into  complex  or  decomplex  idea5^.  All  which  cor«- 
refponds  to  what  happens  in  real  languages;  fbme 
letters,  and  combinations  of  letters,  occur  much  more 
fi-equently  than  others,  and  fome  combinations  never 
occur  at  all. 

COR. 
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Cor.  6.  As  perfons  who  fpeak  the  fame  language 
have,  however,  a  different  ufe  and  extent  of  words^ 
fo,  though  nnankind,  in  all  ages  and  nations,  agree,  in 
genera],  in  their  complex  and  decomplex  ideas,  yet 
there  are  many  particular  differences  in  them ;  and 
thefe  differences  are  greater  or  lefs,  according  to  the 
difference,  or  rcfemblance,  in  age,  eonftitution,  edu- 
cation, profeffion,  country,  age  of  the  world,  &c. 
i.  e.  in  their  impreffions  and  affociations. 

,  CoR.  7.  When  a  variety  of  ideas  are  aflbciated 
together,  the  vifible  idea,  being  more  glaring  and 
diftinft  than  the  reft,  performs  the  office  of  a  fymbol 
to  all  the  reft,  fuggefts  them,  and  connefts  them 
together.  In  this  it  fomewhat  refrmbles  the  firft  let- 
*  .  ter  of^a^word,  or  firft  word  of  a  fentence,  which  are 
*  \\  often  made  ufe  of  to  bring  all  the  reft  to  mind. 

•  Cor.  8.  When  objefts  and  ideas,  with  their  moft 
/  common  combinations,  have  been  often  prefented  to 
the  mind,  a  train  of  them,  of  a  confiderable  length, 
may,  by  once  occurring,  leave  fuch  a  trace,  as  to 
recur  in  imagination,  and  in  miniature,  in  nearly  the 
fame  order  and  proportion  as  in  this  (ingle  occur- 
rence. For  fince  each  of  the  particular  impreffions 
and  ideas  is  familiar,  there  will  want  little  more  for 
their  recurrency,  than  a  few  connedking  links;  and 
even  thefe  may  be,  in  fome  meafure,  fupplicd  by  for- 
mer fimilar  inftanccs.  Thefe  confiderations,  when 
duly  unfolded,  feem  to  me  fufficient  to  explain  the 
chief  phsenomena  of  memory  5  and  it  will  be  eafily 
feen  from  them,  that  the  memory  of  adults,  and 
mafters  in  any  fcience,  ought  to  be  much  more  ready 
and  certain  than  that  of  children  and  novices,  as  it  is 
found  to  be  in  faif):. 

CoR.  9.  When  the  pleafure  or  pain  attending  any 
fenfations,  and  ideas,  is  great,  all  the  affociations 
belonging  to  them  arc  much  accelerated  and  ftrcngth- 
ened.  Tor  the  violent  vibrations  excited  in  fuch 
cafes,    foon    over-iulc    the    natural  vibrations,    and 
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leave  in  the  brain  a  ftrong  tendency  to  thennfelyes, 
^rom  a  few  innpreflions*  The  afibtiattons  wUl  there- 
fore be  c^menied  fooner  and  ftronger  than  in  common 
cafes ;  which  is  found  agreeable  to  the  fa£l. 

Cor.  io.  As  many  words  have^romplex  ideas  an- 
nexed to  chemi  ib  fentences,  which  are  colledlions  of 
words,  have  colledlions  of  complex  ideas,  u  e.  have 
decomplex  ideas.  And  it  happens,  in  moft  cafes, 
that  the  decomplex  idea  belonging  to  any  lentence,  is 
not  compounded  merely  of  the  complex  ideas  belong- 
ing to  the  words  of  it;  but  that  there  are  alfo  many 
variations,  fome  oppoficions,  and  numberleis  addi- 
tions. Thus  proportions,  in  particular,  excite,  as 
ibon  as  heard,  aflent  or  diflenc;  which  ailent  and 
dilTent  confift  chiefly  of  additional  complex  ideas,  not 
included  in  the  terms  of  the  propofition.  And  it 
would  be  of  the  grcateft  ufe,  both  in  the  fcicnces 
and  in  common  life,  thoroughly  to  analyfe  this 
matter,  to  ihew  in  what  manner,  and  by  what  fteps, 
i.  e,  by  what  impreflions  and  affociations,  our  aflent 
and  difTent,  both  in  fcientifical  and  moral  fubje£ts, 
is  formed. 

PROP.     XIII. 

fFben  ftmfle  Ideas  run  into  a  complex  oncy  according  to 
ibe  foregoing  Propofitiony  we  arejojufpojey  that  the 
fimple  miniature  Vibrations  correjponding  to  tbo/e  fim^ 
pie  Ideas  run^  in  like  Manner,  into  a  complex  minia-- 
ture  Vibration,  correjponding  to  the  rejulting  complex 
Idea. 

% 

This  propofition  is  analogous  to  the  ninth  and 
eleventh,  and  may  be  deduced  from  the  laft,  as 
they  are  from  the  eighth  and  tench  refpeftively.  It 
is  alfo  an  evidence  and  illuilracion  of  the  fecond, 
Shewing  not  only,  that  the  (late  of  the  medullary  fub- 
ftance  is  changed,  according  to  the  feveral  natures  of 
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the  ideas  which  are  prefented  to  the  mind  ;r  but  alfo 
(hewing>  in  general^  of  what  kind  this  change  iss  and 
in  what  manner  it  is  effefbed. 

PROP.  xrv. 

if  is  reqfonahU  to  thinks    that  fme  <f  the  complex 

Vibr0tions  attending  upon  complex  Ideas,    according 

to  the  loft  Propofiiioni  may  he  as  vividy  as  avy  of  the 

fenfory  ^  Vibrations    excited  by  the  direS  ASion  of 

OljeSs. 

,  For  thcfe  complex  vibrations  may  confift  of  fb 
many  parts  co-exiftcnt  and  fUcceffive,  and  thefe 
parts  may  fo  alter  and  exalt  one  another,  as  that 
the  refulting  agitations  in  the  medullary  fubftance 
may  no  longer  be  miniature  vibrations,  but  vivid 
ones,  equal  to  thole  excited  by  objeds  impreflGed  on 
the  fcnles.  This  procefs  may  be  farther  favoured 
by  a  mixture  of  vivid  real  impreflions  among  the 
ideas,  by  the  irritability  of  the  medullary  fubftance, 
by  a  previous  difpofition  to  the  vibrations  to  be 
excited,  &c. 

Cor.  I.  When  the  complex  miniature  vibrations 
are  thus  exalted  in  degree,  we  are  to  conceive,  that 
the  correfponding  complex  ideas  arc  proportionally 
exalted,  and  fo  pafs  into  intelleftual  affections  and 
paffions.  We  are  therefore  to  deduce  the  origin  of 
the  intelledual  pleafures  and  pains,  which  are  the 
pbjefts  of  thefe  affeftions  and  paffions,  from  the 
fource  here  laid  open* 

Cor.  2.  Since  the  prefent  propofition  unfolds  the 
nature  of  the  afie6lions  and  will,  in  the  izvdt  man- 
ner, and  from  the  fame  principles,  as  the  twelfth 
does  that  of  ideas,  intelleft,  memory,  and  fancy, 
it  follows,  that  all  thefe  are  of  the  fame  original  and 
confideration,  and  diflPer  only  in  degree,  or  fomo 
accidental  circumftances.    They  are  all  deducible  from 

the 
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the  external  impreflions  made  upon  the  fenfes,  the 
veftiges  or  ideas  o^  chefe^  and  their  mutual  connec- 
tions by  n)eans  of  aflbciacion,  taken  together  and 
operating  on  one  anoth</r. 

Cor.  3.  It  follows  alio  from  this  propofition^  that 
the  intelle<5lual  pleafures  and  pains  may  be  greater^ 
equal,  pr  lefs,  than  the  fenfible  ones,  according  as 
each  peribn  unites  more  or  fewer,  more  vivid  or  more 
languid  mipiature  vibrations,  in  the  formation  of  his 
intelleftual  pleafures  and  pains,  &c. 

Cor.  4.  It  is  evident,  that  all  the  vibrations  which 
belong  to  ideas,  and  intel)e6tual  afieAions,  muft  re- 
fide  in  the  brain,  or  even  in  the  mod:  internal  parts 
of  it,  not  in  the  fpinal  marrow,  or  nerves.  The 
brain  is  therefore  the  (eat  of  the  rational  Ibul,  L  e.  of 
the  foul,  as  far  as  it  is  influenced  by  reafons  and  moral 
motives,  even  though  we  ihould  admit,  that  the  fpi- 
nal marrow  and  nerves  are,  in  part,  the  fenforium,  or 
the  (eat  of  the  fenHtive  foul ;  which  is  fome  argument, 
that  this  ought  not  to  be  admitted,  but  that  the  fen- 
forium,  in  men  at  leaft,  ought  to  be  placed  in  the  in- 
ternal parts  6f  the  brain. 

CoR.  5.  It  is  of  the  utmofl:  confcqucnce  to  mo- 
rality and  religion,  that  the  a(Fe£tions  and  paffions 
Ihould  be  analyfed  into  their  fimple  compounding 
parts,  by  reverfing  the  fteps  of  the  aflbciations  which 
concur  to  form  them.  For  thus  we  may  learn  how 
to  cherilh  and  improve  good  ones,  check  and  root  out 
fuch  as  are  mifchievous  and  immoral,  and  how  to  fuic 
our  manner  of  life,  in  fome  tolerable  meafure,  to  our 
intelleflual  and  religious  wants.  And  as  this  holds, 
in  refpeft  of  perfons  of  all  ages,  fo  it  is  particularly 
true,  and  worthy  of  confideration,  in  refpeft  of  chil- 
dren and  youth.  The  world  is,  indeed,  fujfliciently 
flocked  with  general  precepts  for  this  purpofe, 
grounded  on  experience;  and  whofoever  will  foIlow^ 
ihefe  faithfully,  may  expeft  good  general  fuccefs. 
However,  the  doftrine  of  aiTociation,   when  traced 
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up  to  the  firft  rudiments  of  underftanding  and  af- 
fedion,  unfolds  fuch  a  fcepe  as  cannot  fail  both  to 
inftrufi:  and  alarm  all  fuch  as  have  any  degree  of 
interefted  concern  for  themfelyes^  or  of  a  benevolent 
one  for  others.  It  ought  to  be  added  here»  that  the 
doftrine  of  aflfociation  explains  alfo  the  rife  and  pro- 
grefs  of  thofe  voluntary  and  femivoluntary  powers^ 
which  we  exert  over  our  ideasj  afie6tions»  and  bodily 
motions  (as  I  fhall  fhew  hereafter^  prep.  2i.);  and, 
by  doing  this,  teaches  us  how  to  regulate  and  im- 
prove thefe  powers. 

Cor.  6.  If  beings  of  the  fame  nature,  but  whofe 
afieftions  and  pafTions  are,  at  preient,  in  different 
proportions  to  each  other,  be  expofed  for  an  indefinite 
time  to  the  fame  impreffions  and  aflbciations,  all 
their  particular  difierences  will,  at  laft,  be  over-ruled, 
'  and  they  will  become  perfe6Uy  fimilar,  or  even  equal. 
They  may  alfo  be  made  perfeftly  fimilar,  in  a  finite 
time,  by  a  proper  adjuftment  of  the  imprefCons  and 
aflbciations. 

Cor.  7*  Our  original  bodily  make,  and  the  im- 
preffions and  afTociations  which  afFe£t  us  in  paffing 
through  life,  are  fo  much  alike,  and  yet  not  the  fame, 
that  there  muft  be  both  a  great  general  refemblance 
amongft  mankind,  in  refped  of  their  intellefbual 
afFedions,  and  alfo  many  particular  differences. 

Cor.  8.  Some  degree  of  fpirituality  is  the  necef- 
fary  confequence  of  paffing  through  life.  The  fcn- 
fible  pleafures  and  pains  muft  be  transferred  by  afTo- 
ciation  more  and  more  every  day,  upon  things  that 
afford  neither  fenfible  pleafure  nor  fenfible  pain  in 
themfelves,  and  fo  beget  the  intelleftual  pleafures 
and  pains; 

Cor.  9.  Let  the  letters  a,  b^  r,  ^,  ^,  &c.  repre- 
fent  the  fenfible  pleafures  $  x^  y^  and  2,'  the  fenfible 
pains,  fuppofed  to  be  only  three  in  number;  and 
let  us  fuppofe  all  thefe,  both  pleafures  and  pains,  to 
be  equal  to  one  atiother  :  if  now  the  ideas  of  thefe 

fenfible 


and  Affociation  in  general  83 

fenfible  pleafures  and  pains  be  aflbciatcd  together^  ac^  s 
cording  to  all  the  polBble  varieties,  in  order  to  form 
intelle£tual  pleafures  and  pains,  it  is  plain,  that  plea- 
fure  muft  prevail  in  all  the  combinations  of  feven  or 
more  letters ;  arid  alio,  that  when  the  leveral  parrs  of 
thefe  complex  pleafures  are  fufficiently  united  by  af- 
fociation, the  pains  which  enter  their  compofition 
will  no  longer  be  diftinguifhed  feparately,  but  the  re- 
fulting  mixed  and  complex  pleafures  appear  to  be  pure 
and'Iimple  ones,  equal  in  quantity  to  the  excefs  of 
pleafure  above  pain,  in  each  combination.  Thus 
ailbciation  would  convert  a  (late,  in  which  pleafure 
and  pain  were  both  perceived  by  turns,  into  one  in 
which  pure  pleafure  alone  would  be  perceived  i  at 
leaft,  would  caufe  the  beings  who  were  under  its  in- 
fluence to  an  indefinite  degree,  to  approach  to  this 
laft  ftate  nearer  than  by  any  definite  difFerence.  ^  Or, 
in  other  words,  aflfociation,  under  the  fuppofition  of 
this  corollary,  has  a  tendency  to  reduce  the  date  of 
thofe  who  have  eaten  of  the  tree  of  the  knowledge  of 
good  and  evil,  back  again  to  a  paradifiacal  one. 
Now,  though  the  circumftances  of  mankind  are  not 
the  fame  with  thofe  fuppofed  in  this  corollary,  yet  they 
bear  a  remarkable  refemblance  thereto,  during  tbac 
part  of  our  exiftence  which  is  expofed  to  our  ob- 
fervation.  *For  our  fenfible  pleafures  are  far  more 
numerous  than  our  fenfible  pains;  and  though  the 
pains  be,  in  general,  greater  than  the  pleafures,  yet 
the  fum  total  of  thefe  feems  to  be  greater  than  that  of 
thofe ;  whence  the  remainder,  after  the  deftru£tion  of 
the  pains  by  the  oppofite  and  equal  pleafures,  will  be 
pure  pleafure. 

Cor.  10.  The  intelle£lual  pleafures  and  pains  are 
as  real  as  the  fenfible  ones,  being,  as  we  have  ieen, 
nothing  but  the  fenfible  ones  varioufly  mixed  and 
compounded  together.  The  intelle£lual  pleafures  and 
pains  are  alio  all  equally  of  a  faditious  and  acquired 
nature*     We  muft  therefore  eftimate  all  our  plea- 
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fures  equally,  by  their  magnitude,  permanency,  and 
tendency  to  procure  others;  and  our  pains  in  like 
manner. 

Cor.  II.  The  fenGble  pleafures  and  pains  have  a 
greater  tendency  to  deftroy  the  body,  than  the  intel* 
lc£bual  ones }  for  they  are  of  a  particular  local  nature, 
and  fb  bear  hard  upon  the  organs  which  convey  them, 
^ut  the  deftrudion  of  any  one  confiderable  part  of 
the  body  is  the  deftruAion  of  the  whole,  from  the 
fympathy  of  the  parts;  whereas  the  intellectual  plea- 
iures  and  pains,  being  coUe&ed  from  all  quarters,  do 
not  much  injure  any  organ  particularly,  but  rather 
bring  on  an  equable  gradual  decay  of  the  whole  medul- 
lary fubftance,  and  all  the  parts  thereon  depending. 

CoR.  12.  This  propofition,  and  its  c<>ro)laries, 
afford  fome  pleafing  prefumpttons ;  fuch  are,  that 
we  have  a  power  of  fuiting  our  frame  of  mind  to 
our  circumftances,  of  correfting  what  is  amifs,  and 
improving  what  is  right:  that  our  ultimate  happi- 
nefs  appears  to  be  of  a  fpi  ritual,  not  corporeal  na- 
ture; and  therefore  that  death,  or  the  (baking  off 
the  grofs  body,  may  not  ftop  our  progrefs,  but  ra- 
ther render  us  more  expedite  in  the  purfuit  of  our 
true  end  r  that  affbciation  tends  to  make  us  all  ulti* 

* 

mately  (imilar ;  fo  that  if  one  be  happy,  all  muft : 
and,  laftly,  that  the  fame  aflbciation  may  alfo  be 
(hewn  to  contribute  to  introduce  pure  ultimate  fpi- 
ritual  happinefs,  in  all,  by  a  direA  argument,  aa 
well  as  by  the  juft  mentioned  indireA  one. 


SECT. 


and  Aflbciation  in  general.  85 


SECT.     III. 

OP  MUSCULAR  MOTION,  AND  ITS  .TWO  KINDS, 
AUTOMATIC  AND  VOLUNTARY  ;  AND  OF  THE 
USE  OP  TOE  DOCTRINES  OF  VIBRATIONS  AND 
ASSOCIATION,  FOR  EXPLAINING  THESE  RE- 
SPECTIVELY, 

PROP.    XV. 

//  is  prohabU^  that  mujcular  Motion  is  performed  in  the 
/ame  general  Manner  as  Senfaiion,  and  the  Perception 
of  Ideai. 


For,  firft,  fenfacion,  the  perception  of  ideas,  and 
a  locomotive  faculty,  i.  e.  mufcular  motion,  are  the 
three  moft  eminent  marks  of  diftindtion  between  the 
aninial  and  vegetable  world :  therefore  fince  it  is 
already  found,,  that  the  two  firft  are  performed  by  the 
fame  means,  i.  e.  vibrations,  there  is  fome  prefumpr- 
tion,  that  the  laft  will  not  require  a  different  one. 

Secondly,  Of  the  two  forts  of  motion,  viz.  auto- 
matic and  voluntary,  the  firlt  depends  upon  fenfation, 
the  lad  upon  ideas,  as  I  (hall  (hew  particularly  here- 
after, and  may  appear,  in  general,  to  any  one,  upon 
a  flight  attention^  whence  it  follows,  that  fenfation, 
and  automatic  motion,  muft  be  performed  in  the  fame 
general  manner,  alfo  the  perception  of  ideas,  and 
voluntary  motion :  and  therefore,  fince  fenfation  and 
perception,  the  two  antecedents,  agree  in  their  caufes, ' 
automatic  and  voluntary  motion,  the  two  confequents, , 
/.  e.  all  the  four,  mud  likewife. 

Thirdly,  It  appears  from  the  firft  and  fecond  pro- 
pofitions,  that  the  white  medullary  fubftance  is  the 
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common  inllrumenc  of  fenfacion,  ideas,  and  motion; 
and  by  the  fifth,  that  this  fubftance  is  uniform  and 
continuous  every  where.  Hence  it  follows,  that  the 
fubde  motions  excited  in  the  fenfory  nerves,  and  me- 
dullary fubftance  of  the  brain,  during  fenfation  and 
intelleiftual  perception,  miift,  of  whatever  kind  they 
be,  pafs  into  the  motory  nerves  ^  and  when  they  are 
arrived  there,  it  is  probable,  that  they  muft  caufe  the 
contraftion  of  the  mufcles,  both  becaufe  otherwife 
their  arrival  at  the  motory  nerves  would  be  fuper- 
fluous,  and  becaufe  fome  fuch  fubde  motions  are 
required  for  this  purpofe. 

Cor.  I.  All  arguments  therefore  which  prove  the 
performance  of  fenfation  and  intell«£bual  perception, 
by  means  of  vibrations  of  the  fmall  medullary  par- 
ticles, giuft  infer,  that  mufcular  motion  is  performed 
by  vibrations  al(b.  And  converfely,  if  vibrations  can 
be  fhewn  to  take  place  in  mufcular  motion,  they 
muft  alfo  be  inftrumental  in  fenfation  and  intelledual 
perception. 

Cor.  2.  There  are  certain  experiments  and  ob- 
fervations  which  favour  the  fuppofition  of  the  per- 
formance of  mufcular  motion  by  fubtle  agitations  in 
the  fmall  particles  of  the  mufcular  fibres,  /.  e.  by  vi- 
bratory motions.  It  follows  therefore,  that  thcfe  ex- 
periments and  obfervations  are  fome  additional  evi- 
dence for  the  exiftence  of  fenfory  and  ideal  vibrations, 
as  above  explained.  Such  are,  that  the  motion  of  the 
heart,  and  of  other  mufcles,  may  be  renewed  in  dy- 
ing animals,  and  thofe  that  arc  newly  dead,  by  heat, 
injedtion  of  a  fluid,  and  punftures,  it  being  eafy  to  be 
conceived^  that  the  two  laft  caufes  (hould  put  the 
particles  of  the  fibres  into  agitations  for  a  (horc 
time,  /.  e.  till  they  can  recover  their  equilibrium,  by 
altering  their  diftances,  and  mutual  aftions :  and  the 
firft  caufe,  ;.  e.  hear,  is,  by  the  common  confent 
of  all,  judged  to  confift  in,  and  to  caufe,  fubde  vi- 
bratory motions.   It  is  alfo  difficult  to  affign  any  other 
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-  aflion  which  thefe  caufes  can  have.  In  like  man- 
ner the  alternate  contradions  and  relaxations  of  the 
hearts  of  frogs,  vipers,  and  fome  other  aninials, 
which  continue  for  long  fpaces  of  time  after  thefe 
have  been  entirely  fcparated  from  tljeir  bodies,  feem 
utterly  inexplicable  upon  any  of  the  common  fuppo- 

.  fitions,  but  follow  eafily  from  the  doftrine  of  vibra- 
tions, as  it  is  applied  to  mufcular  mqtion,  in  the  two 
next  propofition^. 

Cor.  3.  Since  the  fame  motion  which  occafions 
fenfation,  and  intelleftual  perception^  paflfes  through 
the  feats  of  thefe  into  the  motory  nerves,  in  order  to 
excite  there  the  a6tomatic  and  voluntary,  motions, 
thus  pervading  the  whole  medullary  fubftance,  in 
various  ways,  according  to  the  variety  of  the  circum- 
ftances,  but  in  all  with  the  greatefl  preciHon  and  ex- 
a£tnefs,  it  follows,  that  this  mud  be  a  vibratory  one, 
and  that  of  the  moft  fubtle  kind.  For  the  fame  excels 
of  foftnefs,  which  renders  the  medullary  fubftance 
totally  inelaftic  as  to  fenfe,  and  confequendy  unfit  for 
the  grofler  vibrations  of  the  particles  of  the  firft  or 
largeft  order  (by  the  vibrations  of  which,  in  fonorous 
bodies,^  it  feems,  that  found  is  excited  in  the  air), 
may  render  it  more  fufceptible  of  vibrations,  in  the 
particles  of  the  fecond,  third,  &c.  orders;  and  if 
we  fuppofe  a  proper  ultimate  ftru6ture  in  the  feveral 
parts  of  the  medullary  fubftance,  thefe  vibrations  may 
be  conveyed  with  all  that  precifion  and  variety  which 
the  phasnomena  require.  And,  unlefs  we  do  fuppofe 
fome  fuch  fubtle  vibrations  as  thefe,  it  will  be  ex- 
tremely difficult  to  conceive,  how  fo  foft  a  pulp  as  the 
medullary  fubftance  is,  (hould  be  the  common  inftru- 
ment  of  fenfation,  thought,  and  motion;  which  yet 
all  phyficians  and  philofophers  muft  allow,  according 
to  the  firft  and  fecond  propofitions.  If  we  fct  afidc 
fubtle  vibratory  motions,  the  impulfe  of  the  objcfts 
of  fenfe  can  communicate  nothing,  as  it  feems,  to  fo 
foft  a  fubftance^  but  an  uniform  preiTure,  fufceptible 
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of  few  or  no  modificaciads,  and  confequently  highly 
unfuitable  to  the  greac  variety  of  the  phsenomena 
that  are  tb  be  folved  by  it.  This  argument  there* 
fpre  tends  to  {hew,  that  ienfation,  thought,  and 
motion,  muft  all  be  performed  by  vibrations. 


PROP.    XVI. 

^he  Pbanomena  of  mufcular  ContraElion  appear  to  h 
fufficiently  agreeable  to  the  Doffrine  of  Pibrations. 

In  order  to  fhew  this,  let  us  make  the  following 
fuppofiiions : 

Firfl,  That  vibrations  defcend  along  the  motory 
nerves,  /.  e.  the  nerves  which  go  to  the  mufcles,  in 
fome  fuch  manner  as  found  runs  along  the  furfaces  pf 
rivers,  or  an  electrical  virtue  along  hempen  (Irings. 

Secondly,  That  thefe  vibrations,  when  they  arrive 
at  the  mufcular  fibres,  are  communicated  to  them, 
fo  that  the  fmall  particles  of  thefe  fibres  (hall  be 
agitated  with  like  vibrations. 

Thirdly,  That  the  vibrations  thus  excited  in  the 
fibres,  put  into  aflion  an  attra6kive  virtue,  perhaps 
of  the  eledlrical  kind,  which  lies  concealed  in  the  par- 
ticles of  the  fibres,  or  in.  the  blood  globules,  or  both. 
That  the  blood  globules  of  animals  are  eleArical, 
may  be  conjcftured  from  the  eleftricity  of  thofe  of 
the  mufcle-lhcll  fifh,  obfcrvcd  by  Dr.  Hales  ^  and 
that  the  red  blood  has  a  principal  fhare  in  mufcular 
contraftion,  is  highly  probable,  from  the  jed  colour 
of  all  the  great  mufcles  of  the  bpdy,  and  from  the 
weaknefs  of  all  young  animals,  and  of  fuch  as  want 
a  due  fhare  of  red  blood.  At  the  fame  time,  it 
appears  from  exanguious  and  tranfparent  animals, 
that  pale  fibres,  and  colourlefs  fluids,  have  all  the 
neccfiary  rcquifites  for  mufcular  contraftion,  in  cer- 
tain degrees. 

Fourthly, 
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Fourthly,  Wc  mnft  now  fuppofe,  in  confequence 
of  the  three  foregoing  fuppofitions,  that  each  muf- 
cular  fibre;  and  coniequently  the  whole  mufcle,  is 
made  fhorter  by  this  increafe  of  attradion  in  its  par- 
ticles i.  whilft  yet  thdr  approach  to  each  other  is  fo 
fmall,  as  that  the  whole  bulk  of  the  mufcle  is  but 
little  dimini/hed ;  for  though  the  length  of  the  mufcle 
is  leScned,  its  other  dimenfions  are  increafcd. 

Fifthly,  If  we  fuppofe  the  fmall  ultimate  fibres  of 
the  mufcles  to  bend  alternately  to  the  right  and  left, 
as  an  eel  does,  at  exceedingly  (hort  intervals,  agree* 
ably  to  Dr.  Lower,  this  may  ibmewhat  aflift  us  to 
conceive  in  what  manner  a  mufcle  may  be  ihortened, 
and  yet  fo  increafed  in  breadth  and  thicknefs,  as  to 
remain  of  nearly  the  fame  dimenfions*.  For  if  thefe 
flexures  be  increafed  by  the  increafe  of  the  attradion 
of  the  parts,  the  whole  mufcle  will  become  fhorter 
and  thicker,  as  it  is  found  to  be  in  contradbion ;  and 
converfely  when  the  flexures  are  drawn  out,  the 
mufcle  will  be  longer  and  thinner,  L  e.  in  a  ilate  of 
relaxation.  The  fmall  wrinkles  which  have  been 
obferved  in  the  mufcular  fibres,  by  Leeuwenboek,  and 
others,  the  wavings  and  curls  which  frequently  ap- 
pear to  the^eye  in  mufcles,  after  boiling  or  roafting^ 
and  the  rhomboidal  pinnulse  taken  notice  of  by  Dr. 
Hales  in  the  abdominal  mufcles  of  a  living  frog, 
when  under  contradtion,  all  feem  to  favour  this  fifth 
fuppofition. 

Dr.  Pemberton  conjedures,  that  the  caufe  of  the 
contradtion  of  mufcular  fibres  is  no  other  than  the 
common  caufe  of  the  cohefion  of  the  fmall  particles 
of  the  mufcular  fibres  increafed.  And  this  feems 
very  probable  i  for  the  mufcles  are  hard  during  con- 
tradtion, foft  during  relaxation;  and  hardnefs  and 
foftnefs  are  evidently  nothing  but  variations  in  the 
cohefion  of  the  fmall  particles  of  bodies.  Neither  is 
this  conjecture  at  all  repugnant  to  the  fuppofition  of 
an  eledtrical  attradtion  above  made,  or  to  the  doc- 
trine 
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trine  of  vibrations;  for  cledtricity  may  reach  to  fmall 
diftances,  without  being 'excited  by  fridkion,  and  flow 
from  the  fame  principle  as  the  cohefion  of  bodies,  as 
Sir  Ifaac  Newton  has  obfcrved.  It  may  therefore  be 
the  general  caufe  of  cohefion,  and  may  be  excited  in 
the  mufcular  fibres  in  an  extraordinary  degree,  when- 
ever extraordinary  vibrations  are  communicated  to 
them.  Or,  if  we  fuppoie  the  caufe  of  cohefion  to  be 
fomething  diflinfl:  from  eleftricity,  \ic  may,  how.evcr, 
be  increafed  by  vibrations  of  the  fmall  cohering  par- 
ticles. 

PROP.    XVII. 

^at  Propenfity  to  alternate  ContraHion  and  Relaxa^ 
tion,  which  is  obferved  in  almoft  all  the  Mufcles  of 
the  Body,  admits  of  a  Solution  from  the  BoSrine  of 
Vibrations. 

For,  when  the  fibres  are  in  a  date  of  contraftion, 
they  are  hard ;  and  this  hardnefs,  if  it  be  fuppofed  to 
extend  to  the  fmall  particles  (which  is  no  unreaibn- 
able  fuppofidon),  mufl:  render  the  particles  of  thefe 
particles,  i.  e.  the  particles  fuppofed '  in  thefe  pro* 
pofitions  to  be  agitated  with  vibrations,  indifpofed  to 
receive  thefe  vibrations;^  but  the  free  admifllon  of 
thefe  vibrations  is  by  fuppofition  the  caufe  which  ex- 
cites the  attraAions  of  the  particles,  and  the  confe- 
quent  contraction  of  the  mufcle.  _  It  follows  there- 
fore, that  the  hardnefs  which  impedes  thefe  vibra* 
tions,  mud  alfo  lefien  the  attraction  and  contraction ; 
or,  in  other  words,  that  the  contraction  of  a  mufcle, 
when  carried  to  a  certain  degree,  mufl:  check  itfelf,  and 
bring  on  a  relaxation,  after  a  time  fufficient  for  the 
proper  caufes  to  take  eflfeCt. 

In  like  manner,  when  %^mufcle  is  relaxed,  the  vi- 
brations which  defcend  along  the  motory  nerves,  pafs 
freely  into  the  mufcular  fibres,  increafe  the  attractions 

of 
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of  the  particles^  and  bring  on  the  oppolite  ftate^  that 
of  contra6tion  j  and  fo  on  alternately. 

The  fibres  of  the  relaxed  mufcle  may  alfo  be  con- 
'^fidered  as  under  a  ftate  of  diftention  to  a  certain  de- 
gree, and  confequently  as  liable  to  an  increaie  of  vi- 
brations upon  this  account.  To  which  we  may  far- 
ther add^  that  fince  vibrations  are  hindered  from  paiT- 
ing  into  the  contracted  mufcle,  in  the  manner  juft 
now  explained,  they  will  pafs  with  greater  force  into 
the  relaxed  one,  from  the  place  of  the  common  deri- 
vation of- their  nerves,  wherever  there  are,  antagonift 
mufcles  that  derive  nerves  from  the  fame  trunk,  as  in 
the  limbs,  and  mulcleis  of  refpiration. 

Cor.  it  appears  from  this  method  of  confidering 
the  contraAions  and  relaxations  of  mufcles,  that  there 
is  a  certain  degree  of  hardnefs  or  contraction  in  mus- 
cular fibres,  ^  which  may  be  fuppofed  juft  to  balance 
each  degree  of  force  with  which  vibrations  defcend 
into  the  mufcular  fibres  s  and  that,  while  this  equili- 
brium fubfiftsj  the  contraction  can  neither  be  increafed 
nor  abated. 

PROP.    XVIII. 

^e  Vibrationsy  of  which  an  Account  has  been  given  in 
this  Chapter y  may  be  fuppofed  to  afford  a  fufficient 
Supply  of  motory  Vibrationsy  for  the  Purpofe  of  con- 
trailing  the  Mufcles. 

In  order  to  make  this  appear,  it  will  be  proper  to 
diftinguilh  the  motory  vibrations,  or  thofe  which  de- 
fcend along  the  nerves  of  the  mufcles  into  their  fibres, 
into  the  five  following  clafles : 

Firft  then,  we  are  to  conceive,  that  thofe  fenfbry 
vibrations  which  are  excited  in  the  external  organs, 
and  afccnd  towards  the  brain,  when  they  arrive,  in 
their  afcent,  at  the  origins  of  motory  nerves,  as  they 
arife  from  the  fame  common^  trunk,  plexus,  or  gan- 
glion. 
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glion>  with  the  fenfory  ones  afiefled,  detach  a  part  of 
themfelves  at  each  of  thefe  origins  down  the  motory 
nerves ;  which  part,  by  agiuting  the  (mall  particles 
of  the  mufcular  fibres^  in  the  manner  explained  in 
the  (ixteenth  propofition,  excites  them  to  contrac-* 
tion. 

Secondly,  The  remainder  of  the  fenfory  vibrations, 
which  arcives  at  the  brain,  not  being  detached  down 
the  motory  nerves  in  its  afcent  thither,  muft  be  dif- 
fufed  over  the  whole  medullary  fubitance.  It  will 
therefore  defcend  from  the  brain  into  the  whole  fyftem 
of  motory  nerves,  and  excite  ibme  feeble  vibrations, 
at  lead,  in  them.  The  fame  may  be  obferved  of 
ideal  vibrations  generated  in  the  brain  by  aflbciation  i 
thefe  muft  pervade  the  whole  medullary  fubftance, 
and  confequently  afiedb  all  the  motory  nerves  in  fbme 
degree. 

Thirdly,  The  heat  of  the  blood,  and  pulfation  of 
the  arteries,  which  pais  through  the  medullary  fub- 
ftance, muft  always  excite,  or  keep  up,  fome  vibra- 
tions in  it;  *and  thefe  muft  always  defcend  into  the 
whole  fyftem  of  mufcles.  And  I  apprehend,  that 
from  thefe  two  laft  fources,  taken  together,  we  may 
account  for  that  moderate  degree  of  contrail  ion,  or 
tendency  thereto,  which  is  obftrvablc  in  all  the 
mufcles,  at  leaft  in  all  thofe  of  healthy  adults,  du- 
ring vigilance. 

Fourthly,  When  vivid  vibrations  are  excited  '  in 
membranes  of  an  uniform  texture,  by  a  ftimulus  of 
any  kind,  they  feem  to  run  over  the  whole  extent  of 
fuch  membranes,  and  by  this  means  to  have  a  great 
influence  in  contraAing  all  the  mufcles  that  lie  near 
any  part  of  this  membrane,  though  they  be  remote 
from  the  place  of  the  ftimulus.  The  manner  in  which 
this  is  efFcftedj  I  conceive  to  be  as  follows:  the  re- 
peated or  continued  aftion  of  the  ftimulus  diflFufes  vi- 
brations from  the  place  of  its  aftion  over  the  whole 
membrane,  which,  by  their  reciprocal  influences,  be- 
come 
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conoe  equal>  or  nearly  fo,  in  every  part  of  it^  and  arcj 
at  lad,  fo  exkhed>  as  to  concraft  every  part.  As  fooo 
as  this  contradion  takes  place^  the  vibrations  in  its 
fmall  particles  inuft  ceafe .  for  reafons  given  above. 
They  will  therefore  be  propagated  almoft  inftanta- 
neoufly  over  the  neighbouring  mufcles^  from  the  nerv- 
ous connmunications  between  the  membrane  and  the 
neighbouring  mufcles ;  by  which  all  changes  made  in 
the  nerves  of  the  membrane  muft  affedt  thofe  of  the 
neighbouring  mufcles.  As  therefore  during  the  vi- 
vid vibrations  of  the  particles  of  the  membrane,  we 
muft  fuppofe  fome  to  be  propagated  into  the  neigh- 
bouring mufcles,  agreeably  to  the  firft  article  of  this 
proportion,  foy  upon  their  fudden  ceflation,  fuch  a 
change  may  realbnably  be  iuppofed,  in  the  communi- 
cating nervous  fibrils,  as  (hall  agitate  the  ascher  con*- 
tained  in  them  with  much  more  vivid  vibrations  than 
before ;  and  thefe  vibrations  muft  now  pafs  into  the 
mufcles  alone,  fince  the  contraction  of  the  membrane 
hinders  them  from  returning  into  it.  I  (hall  here- 
after produce  ieveral  examples  of  this  procefs,  in  de- 
tail. It  niay  fuffice,  at  prefent,  juft  to  mention  the 
action  of  fneezing,  and  to  defire  the  reader  to  com*- 
pare  this  a&ion,  in  a  curfory  way,  with  the  foregoing 
account. 

Fifthly,  I  have,  in  the  laft  article,  ihewn  how  a 
cefiation  of  vibrations  in  the  particles  of  a  membrane, 
may  increafe  thofe  in  the  neighbouring  mufcles. 
But  it  fcems  alfo,  that  a  cefiation  of  'vibrations  in 
any  other  confiderable  part  of  the  body,  from  what- 
ever caufe  it  proceeds,  has  a  like  tendency;  and 
that  this  tendency  is  deducible  from  the  change  made 
in  the  nerves  of  the  part  afFc6led,  and  thence  propa- 
gated into  the  communicating  branches,  or  even  into 
the  whole  medullary  fubftance*  The  yawnings  and 
ftretchings  of  perfons  difpofed  to  fleep,  the  convul- 
five  rcfpiration  of  thofe  that  are  juft  fallen  afleep, 
and.  the  convuliive  motions  which  attend  the  extinc- 
tion 
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tion  of  the  fenfes  in  epileptic  fits^  and  the  near  ap- 
proaches of*  death,  may  be  derived,  perhaps,  in  part, 
from  this  fource,  in  part  from  fome  of  the  fore- 
going, 

PROP,  xix: 

J'be  automatic  Motion  Jems  to  admit  of  a  commodious 
Explanation^  from  the  three  laft  Propofitions  taken 
together. 

m 

Th£  particular  detail  of  this  obfcure  and  intri- 
cate matter  will  be  attempted  in  the  proper  places 
of  the  next  chapter,  which  will  contain  the  appli- 
cation of  the  general  pofitions  concerning  fenfation 
and  motion,  in  this,  to  each  of  the  moft  remark- 
able phasnomena  confidered  feparately.  I  will,  Jiow- 
cver,  prefent  the  reader  here  with  a  ftiort  fketch,  to 
enable  him  to  form  fome  notion  of  the  manner  and 
plaufibility  of  the  attempt. 

The  ordinary  motions  of  the  heart  appear  to  arife 
from  the  fecond  and  third  clafles  of  motory  vibra- 
tions, mentioned  in  the  laft  propofition ;  and  it  is  re- 
markable, that  its  motions  are  found  to  be,  in  gene- 
ral, and  ceteris  paribus,  ftrongcr  or  weaker,  as  the 
fum  total  of  thefe  two  clafles  is  greater  or  lefs. 
The  fyftole  and  diaftole  fucceed  each  other,  from 
the  caufes  afligned  in  the  feventeenth  propofition. 
We  are  to  conceive,  however,  that  both  the  influx  of 
the  venal  blood  into  the  ventricles,  and  of  the  arte- 
rial into  the  coronary  veflels,  have  a  confiderable 
ihare  in  bringing  on  the  fyftole,  in  the  way  of  dif- 
cention  and  irritation. 

May  we  not  conjefture,  from  that  experiment  of 
Dr.  Hook'Sy  in  which  he  kept  a  dog  alive,  by  a  mere 
continued  ftream  of  frefli  air  pafling  through  the 
lungs,  without  any  fuch  alternate  motion  of  the 
cheft  as  takes  place  in  common  refpiration,  that  one 
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principal  ufe  of  the  air,  vfhich  is  an  eleAric  per  /e, 
in  rcfpiracion,  is  to  rcftore  to  the  blood,  as  it  pafles 
through  the  lungs,  that  eleftricity  which  it  has  loft  in 
circulating  through  the  body  ?  For,  upon  this  fuppo- 
fition,  the  blood  which  arrives  at  the  left  ventricle, 
will,  in  cefTations  of  refpiration,  and  alfo  where  foul 
air  is  refpired,  want  its  due  eleftricity  ;  whence, 
according  to  prop.  16.  the  mufcles,  and  efpecially 
the  heart,  will  want  one  of  the  principal  requifites 
for  contraftion.*  However,  convulfive  motions  may 
enfuc  after  a  fyncope,  from  the  fifth  clafs  of  motory 
vibrations. 

It  is  remarkable  here,  that  the  hearts  of  frogs,  vi^ 
pers,  and  feveral  other  fuch  animals,  as  can  live  in 
great  degrees  of  cold,  and  without  refpiration^  con- 
tinue to  beat,  as  has  been  taken  notice  of  above,  for 
a  long  time  after  they  are  taken  out  of  their  bodies. 
We  muft  therefore  fuppofe,  that  the  fibres  of  their 
hearts,  and  the  blood  globules  which  remain  in  them, 
are  endued  with  aY)  elcftric,  or  other  attraftive  virtue, 
of  a  more  durable  kind  than  the  fibres  and  blood 
globules  of  the  more  perfeft  animals ;  alfo,  that  this 
virtue  may  be  put  into  aftion  by  a  lefs  degree  of 
'  heat.  All  which  is  very  agreeable  to  the  other  cir- 
cumftances  of  their  oeconomy. 

Refpiration  and  crying  are  excited  in  the  new-born 
child  from  the  cold,  handling  of  the  midwife,*-  and 
other  vivid  fenfations  impreffed  immediately  upon  its 
coming  into  the  world.  Thcfe  vivid  fenfations  put 
the  whole  fyftem  of  mufclcs,  or  at  leaft  thofe  of  the 
trunk  and  larynx,  into  a£bion  at  once,  as  far  as 
their  mutual  antagonifm  will  permit,  the  ftrongcr  fee 
of  confpiring  mufclcs  over-powering  the  weaker  for  a 
certain  fhort  time,  and  then  after  their  force  is 
exhaufted,  according  to  prop.  17.  giving  way  for 
a  fhorter  time  to  the  weaker.  But  this  alternate 
aftion  of  the  mufcles  of  the  trunk  and  larynx  will 
be  an  imperfeft  kind  of  refpiration,  with  crying,  as 
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may  be  eaOly  feen  from  the  difpoGcion  of  the  mufcles, 
Refpiration  is  afterwards  kept  up^  partly  by  the  pro-* 
penfity  of  the  irafcles  to  alternate  a&ipn,  explained 
frop.  17.  partly,  perhaps,  by  the  power  of  habit, 
i.  e.  afibciation  1  partly  by  the  renewal  of  vivid  inn- 
preflions ;  and  partly,  as  it  feems,  by  vibrations  ex- 
cited in  the  pleura  and  peritonaeum,  and  thence  com- 
municated to  the  diaphragm,  and  to  the  mufcles  of 
the  bread  and  belly. 

Thai  the  laft  caufe  has  a  real  efficacy,  may  appear 
from  the  following  inftance.  Let  refpiration  '  be  fup- 
pofed  to  be  at  a  ft  and  for  a  fmall  time,  on  account, 
of  the  perfon's  runnings  or  exerting  an  z&  of  great 
ftrength.  It  is  evident,  that  the  blood  will  both  be 
accumulated  in  the  lungs,  and  heated  there,  during 
this  interruption  of  refpiration,  fmce  refpiration  both 
ventilates  the  blood,  and  promotes  its  motion  through 
the  lungs.  The  external  membrane  of  the  lungs  will 
therefore  be  both  diftended  and  heated,  L  e.  will  have 
an  increafe  of  vibrations  convmunicated  to  it.  But 
this  membrane  is  continuous  to  the  pleura^  and,  in- 
deed, is  the  fame  membrane  with  it.  An  increale  of 
vibrations  will  therefore  be  communicated  to  the 
pleura,  and  confequently  to  the  diaphragm,  and  muf- 
cles of  the  breaft,  which  it  invefts. 

The  periftakic  motion  of  the  inteftines  is,  in  part, 
to  be  deduced  from  the  fecond  and  third  claflcs  of 
motory  vibrations,  in  the  fame  manner  as  the  mo- 
tion of  the  heart,  fince  that  motioni  like  this,  re- 
turns at  intervals  inceflantly.  And  there  is  reafon  to 
believe,  that  •  vigorous  vibrations,  either  of  the  fen- 
fory  or  ideal  kind,  impart  an  extraordinary  degree  of 
aftivity  to  the  ftomach  and  bowels.  However, 
they  derive  alfo  a  great  part  of  their  motions,  pro- 
bably the  major  part,  from  the  ioipreffions  which  the 
aliment,  bile,  and  fasces,  make  upon  the  villous 
coar,  the  vibrations  excited  by  thefe  imprcffions  both 
running  dircftly  into  the  mufcular  coat,  for  the  pur- 
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ppfe  of  contracting  thac  part  which  adjoins  to  the 
feat  of  io^prefTion^  and  alfo  running  upwards  and 
downwards  along  the  villous  coat^  (q  as  to  exert  foaie 
efficacy  at  a  diftapce  frorn  this  feat. 

It  is  very  remarkable  that  the  pale  fibres  of  the 
inteftines^    ill   men,  and   many   other   animals,    pre- 
fer vc  their  power  of  alternate  contraftion  and  relax- 
ation for  a  conHderable  time  after  death,  whereas  the  . 
red  flefjiy  mufcles  of  the  fame  animals  lofe  rfieirs  foon  * 
after  the  effufion  of  their  blood.     It  is  a  phsenomenon  • 
of  a  like  kind  with  this,   that  the  whole  mufcular 
fyftem   of  fome   animals,    that   are   exanguious,    or : 
nearfy  fo,  retain  their  adlivity  for  a  confiderable  time 
after  theie  animals  are  cue  into  pieces.     And  both 
may  krvt  to  intimate,  that  the  eleftricity,  or  other 
attradive  virtue,  of  pale  fibres  and   fluids,   at   the 
fanrie  time  that  it  is  feebler  than  that  of  red  ones,  is, 
however,  of  a  more  durable  kind,  and,  as  was  ob- 
fcrved  above  of  the  hearts  of  frogs  and  vipers,  ca- 
pable of  being  put  into  aAion  by  a  lef^  degree  of 
heat.  ^ 

The  a£lions^  of  fneezing,  fwallowing,  coughing, 
hiccoughing,  vomiting,  and  expelling  the  fasces  and 
urine,  with  others  of  a  like  nature,  are  to  be  de- 
duced from  the  firft  and  fourth  claflcs  of  motory 
vibrations,  /•  e.  either  from  thofe  vibrations  which 
firft  afcend  up  the  fenfory  nerves,  and  then  are  de- 
tached down  the  motory  nerve^  which  communicate 
with  thefe  by  fome  common  trunk,  plexus,  or 
ganglion,  or  elfe  from  thofe  vibrations  that  run  along 
the  furfaces  of  uniform  membranes,  and  (o  afieft  all 
the  mufcles  which  lie  contiguous  to  any  part  of  thefe 
membranes.  It  is  a  ftrong  argument  in  favour  of 
the  hypothefis  here  delivered,  that  all  the  above-men- 
tioned motions  arife  in  the  neighbourhood  of  vivid 
fenfaiions,  increafe  when  they  increafe,  and  languifti 
when  they  languifli. 
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In  examining  this  hypothefis  by  the  aftidns  of 
fneezing,  fwallowing,  and  coughing,  regard  muft 
be  had  to  the  nole,  uvula,  and  epiglottis,  refpec-^ 
tively,  as  being  extreme  and  poiDied  parts»  and  con- 
fcquently  liable  to  be  afFefted  with  extraordinary  vi- 
brations, agreeably  to  the  ninth  phenomenon  of  the 
fixth  propofition. 

In  like  manner,  the  numerous  plexufes  and  gan- 
glions of  the  eighth  pair  of  nerves  and  intercoftai 
nerve  muft  have  great  influence  in  the  motions 
and  funflions  of  the  parts  contained  in  the  thorax 
and  belly. 

As  the  motory  vibrations  of  the  fccond  and  \hird 
clafles  are  of  a  gentle  kind,  for  the  moft  part,  and  de- 
fcend  conftantly  into  the  whole  fyftem  of  the  mufclcs, 
it  may  be  expcfted,  that  young  children  (hould  move 
all  their  limbs  at  times,  with  fome  irregular  kind  of 
fucceffion,  from  this  caufe.  And  this  feems  to  be 
the  faft.  Strong  contraAions  of  the  lim6s  are  often 
excited  by  friftions,  gripes,  and  other  vivid  fenfa- 
tions  i  but  then  the  motory  vibrations  here  are  thofe 
of  the  firft  and  fourth  clafTes.  General  convulfions^ 
from  acidities,  and  other  irritations  in  the  bowels, 
feem  to  be  excited  in  the  fame  way,  the  intercoftal 
nerve  ferving  to  communicate  the  vibrations  with 
more  readinefs  to  the  mufclcs  of  the  trunk  and 
limbs. 

It  appears  to  me  alfo,  that  the  intercoftal  nerve, 
which  makes  thofe  of  each  fide  a  feparate  fyftem,  as 
it  were,  has  fome  (hare  in  determining  hemiplegias 
to  one  fide.  In  like  manner,  the  great  brachial  and 
crural  ganglions  make  all  the  nerves  of  the  fame 
limb  fympathize  with  one  another. 

Whether  the  nerves  of  the  fame  names  through- 
out the  body  have  not  fome  fympathet-.t  influences 
over  each  other,  may  be  doubted.  If  thofe  of  the 
right  fide  arife  from  the  left  part  of  the  brain,  and 
ice  verfdy  which  feems  to  be  the  opinion  of  the  beft 
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anatomifts^  then  one  would  irtiagine,  that  the  homo- 
nymous nerves  of  the  right  and  left  fides  muft,  in 
eroding  over,  lie  fomewhere  contiguous  to  each  other, 
and  fb  impart  vibrations  to  each  other.  And  there 
feem  to  be  fome  fafts  from  whence  this  may  be  in- 
ferred^  but  we  cannot  expe£t  to  be  able  to  diftinguifh, 
with  certainty,  {o  feeble  an  influence,  amidft  fo  many 
others  that  are  far  ftronger. 

Yawning  and  ftrctching  may,  perhaps,  when  coii- 
fidcred  in  all  their  circumftances,  take  in  all  the  five 
claffes  of  motory  vibrations.  When  they  happen  in 
the  attacks  of  fever- fits,  and  other  morbid  cafes,  the 
firft  fcems  to  be  owing  to  pretty  fudden  and  ftrong 
contraftions  in  the  membrane  of  the  mouth,  fauces, 
afpera  arteria,  and  oefophagus;  the  laft  to  contrac- 
tions in  the  whole  fkin. 

As  the  bowels  derive  their  periftaltic  motion,  in 
part,  from  the  fecond  and  third  claflcs,  fo  it  feems, 
that  the  fccretory  and  excretory  vcflels  of  the  glands 
muft  be  conftantly  agitated  with  a  like  motion,  from 
the  fame  caufes,  performing  their  ordinary  fecrctions 
and  excretions  thereby.  Their  extraordinary  ones 
are  generally  owing  to  irritations  in  the  membranes, 
JQ  which  the  .mouths  of  their  excretory  veffels  lie. 
And  this  agrees  remarkably  with  the  doftrine  of  vibra- 
tions. For  the  vivid  vibrations  excited  in  the  mem- 
branes by  the  irritating  caufe  muft  difFufe  thcmfelves 
every  way ;  and  when  they  come  to  the  mouths  of 
the  excretory  veffels,  penetrate  them,  and,  by  paffing 
up  into  the  veffels,  both  excretory  and  fecretory, 
greatly  increafc  their  periftaltic  motion,  and,  by  con- 
fcquence,  their  fecretions  and  excretions.  All  this 
feems  equally  to  hold,  in  refpeft  of  the  exhaling  and 
abforbing  veffels  difpcrfed  throughout  the  body. 

The  external  motions  of  the  eyes  in  young  chil- 
dren are  probably  awing,  in  part  at  Icaft,  to  the  im- 
mediate aftion  of  light  upon  the  tendinous  expanfions 
of   the   four   ftraic  mufcles,    and   particularly   upon 
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thofe  of  the  adducens  ^nd  abducens.  But  the  light 
which  pafies  through  the  pupil  fcems  alfo  to  h^ve 
fome  fhare,  as  will  be  (hewn  hereafter*  As  to  the  in- 
ternal motions^  it  appears,- that  the  light  which  falls 
upon  the  cornea  and  uvea  mud  excite  the  greater  and 
lefier  rings  to  contra&ion/in  proportion  to  its  (Irength, 
and  confequently  prepare  the  eye  to  fee  diftinfifly, 
at  different  diftances,  in  the  manner  explained  by 
Dr.  Jurin.  The  hypothefis  of  this  propofition  does 
therefore  give  and  receive  light  from  his  ingenious^ 
theory  of  this  matter. 

The  two  mufcles  which  relax  the  membrana  tym- 
faniy  are  itiuch  more  expofed  to  the  air  than  the  muf-- 
cuius  internusy  or  the  tnufculus  Jiapedu.  When  there- 
fore the  air  is  agitated  with  ftrong  vibrations^  as  in 
loud  founds,  it  will  excite  the  firft  named  mufcles  to 
aftion>  and  confequently  relax  the  membrana  tym-' 
paniy  as  it  ought  to  do.  For  what  reafons  the  laft- 
named  mufcles  are  contra^ed  in  feeble  founds,  is  a 
queftion  of  a  more  difficult  nature,  as  is  the  parallel 
one  in  the  eye,  viz.  why  the  radiated  fibres  of  the 
uvea  are  contracted  in  fmall  degrees  of  light,  fo  as 
then  to  dilate  the  pupil.  ^ 

The  reader  is  defired  to-  take  notice,  that,  in  all  the 
inftances  of  this  propofition,  I  confider  the  motions 
as  merely  automatic.  Their  voluntary  and  femivor 
luntary  ftate  will  be  accounted  for  in  the  two  next 
propofitions. 
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P'RO  P.    XX. 

^11  that  has  ieen  delivered  above^  concerning  the  Deri^ 
vwlon  of  ideal  Vibratiuncles  from  fen/ory  Vibrations 
and  concerning  their  Affbciationsy  may  be  fitly  applied 
to  motory  Vibrations  and  Vibratiuncles. 


This  propofition  is  the  immediate  confequence 
of  admitting  the  dofbrines  of  vibrations  and  af- 
fociation^  in  the  mapner  in  which  they  have  been 
afferted  in  the  foregoing  propofitions.  It  contains  the 
theory  of  the  voluntary  and  femivoluntary  motions  j 
to  facflitate  the  application  of  which  theory  in  the 
next  propofition^  I  fhall  deliver  the  principal  cafes  of 
this,  in  the  following  corollaries. 

Cor.  I*  The  motory  vibrations  of  the  five  claflcs 
mentioned  prop.  i8.  will  generate  a  propenfity  to 
correfponding  motory  vibratiuncles. 

Cor.  2.  Thefe  motory  vibratiuncles  will  affeft  the 
brain,  as  well  as  the  motory  nerves  along  which  they 
deicend;  and>  indeed,  their  defcent  along  the  mo- 
tory nerves  will  be  principally  owing  to  their  being 
flrft  excited  in  the  brain.  This  is  fufficiendy  evident 
in  the  motory  vibratiuncles  which  are  derived  from 
the  motory  vibrations  of  the  fccond  and  third  claffes. 
As  €o  the  motory  vibrations  of  the  other  clafles,  it 
is  evident,  that  the  brain  is  ftrongly  afl^efted  by  the 
lenfory  vibrations  which  give  birth  to  them,  and  fcon- 
fequently,  that  a  proportional  afFedlion  of  the  brain 
muft  take  place  in  the  motory  vibratiuncles  derived 
from  them.  ' 

Cor.  3.  The  motory  vibratiuncles  will  cohere  to 
one  another,  by  aflbciations  both  fynchronous  and 
fucctflSve.  Hence  the  fimplc  parts,  of  which  com- 
plex and  decomplex .  motions  are  compounded,  may 
cohere  clofely,  and  fucceed  readily  to  each  other.  - 
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Cor.  4*  The  motory  vibratiuncles  will  alfo  cohere 
to  ideal  ones  by  aflbciation.  Common  ideas  may 
therefore  excite  motory  vibratiuncles,  and  confe- 
quently  be  able  to  contra£):  the  mufcles^  provided  the 
a£live  powers  lodged. in  their  fi()res  and  blood  glo- 
bules be  fufficiendy  exalted  for  this  purpofe. 

CoR.  5.  If  we  fuppofe  the  ideal  vibratiuncles  to  be 
fo  much  increafcd,  from  the  caufes  mentioned  ^r£^. 
14.  as  to  be  equal  in  firength  to  the  ufual  fenfory  vi. 
brations,  the  motory  vibratiuncles  conncfted  with 
them  by  aflbciation  muft  be  fuppofed  to  be  increafed 
proportionably.  Hence  ideas  may  occafion  mufcular 
motions  of  the  fame  ftrength  with  the  automatic  mo- 
tions. 

Cor.  6.  The  third  and  laft  conneflion  of  the  mo- 
tory vibratiuncles  is  that  with  fenfory  vibrations, 
foreign  to  them,  u  e.  fuch  as  bad  no  (hare  in  gene- 
rating the  motory  vibratiuncles  under  confideration. 
Particular  motions  of  the  body  may  therefore  by 
aiTociation  be  made  to  depend  upon  fenfations,  with 
which  they  have  no  natural  and  original  connection. 

Cor.  7.  As  mufcular  motion  has  three  con- 
nexions deducible  from  affociation,  viz.  thofe  men- 
tioned in  the  third,  fourth,  and  fixth  corollaries,  fo 
the  fenfations  and  ideas  have  the  fame  three  con- 
nexions. Hence  the  whole  doftrine  of  aflbciation 
may  be  comprifed  in  the  following  theorem,  viz. 

If  any  fenfation  A,  idea  B,  or  mufcular  motion  C, 
be  ajfociated  for  a  fufficient  number  of  times  with  any 
other  fenfation  D,  idea  E,  or  mufcular  motion  F,  // 
w/V/,  at  lafiy  excite  d,  the  fimple  idea  belonging  to  the 
fenfation  D,  the  very  idea  E,  or  the  very  mufcular 
motion  F. 

The  reader  will  obferve,  that  affociation  cannot 
excite  the  real  fenfation  2),  becaufe  the  impreffion  of 
the  fcnfible  objeft  is  neceffary  for  this  purpofe.  How- 
ever, in  certain  morbid  cafes,  the  idea  is  magnified  fo 
as  to  equal,  or  even  over-power,  fenfiblc  impreffions. 

PROP. 
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PROP.     XXL 

^he  voluniary  and  Jemivoluntary  Motions  are  deducibk 
from  AJfociationt  in  the  Manner  laid  down  in  the  laft 
Propofttion. 

In  order  to  verify  this  propofition,  it  is  ncccflary 
to  inquire,  what  connections  each  automatic  motion 
has  gained  by  aflbdation  with  other  motions,  with 
ideas,  or  with  foreign  feofations,  according  to  the 
third,  fourth)  and  fixth  corollaries  pf  the  laft  pro- 
pofition, fo  as  to  depend  upon  them,  /.  e.  fo  as  to  be 
excited  no  longer,  in  the  automatic  manner  defcribed 
in  the.  nineteenth  propofuion,  but  merely  by  the 
previous  introduction  of  the  adociated  motion,  idea, 
or  fenfation.  If  it  follows  that  idea,  or  ftate  of  mind 
(i.  e.  fet  of  compound  vibratiuncles),  which  we  term 
the  will,  diredUy,  and  without  our  perceiving  the 
intervention  of  any  other  idea,  or  of  any  fenfation  or 
motion,  it  may  be  called  voluntary,  in  the  highefl: 
fenfe  of  this  word.  If  the  intervention  of  other 
ideas,  or  of  fenfations  ^nd  motions  (all  which  we  are 
to  fuppofe  to  follow  the  will  directly),  be  neceffary, 
it  is  imperfedlly  voluntary ;  yet  ftill  ic  will  be  called 
voluntary,  in  the  language  of  mankind,  if  it  follow 
certainly  and  readily  upon  the  intervention  of  a  fingle 
fenfation,  idea,  or  motion,  excited  by  the  power  of 
the, will:  but  if  more  than  one  of  thefe  be  required, 
or  if  the  motion  do  not  follow  with  certainty  and.fa^ 
cility,  it  is  to  be  cfteemcd  lefs  and  Icfs  voluntary,  fe- 
mivoluntary,  or  fcarce  voluntary  at  all,  agreeably  to 
the  circumftances.  Now,  if  it  be  found,  upon  a 
careful  and  impartial  inquiry,  that  the  motions  which 
occur  every  day  in  common  hfe,  and  which  follow 
the  idea  called  the  will,  immediately  or  mediately, 
perfedly  or  imperfeftly,  do  this,  in  proportion  to  the 
number  and  degree  of  ftrength  in  the  aflociations, 
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this  will  be  fufficient  authority  for  afcribing  all  which 
we  call  voluntary  in  adlions^  to  aiTociation^  agreeably 
to  the  purport  of  this  propoCtion.  And  this,  I  think, 
may  be  verified  from  fafts,  as  far  as  it  is  rcafonablc  to 
cxpcft,  in  a  fubjeft  of  inquiry  fo  novel  and  intricate. 

In  the  fame  manner  as  airy  adion  n^ay  be  rendered 
voluntary,  the  ceffation  from  any,  or  a  forcible  re- 
ftraint  upon  any,  may  be  alfo,  viz.  by  proper  af- 
fdciations  with  the  feeble  vibrations  in  whieh  in- 
adivity  confifts,  or  with  the  ftrong  a£tion  of  the  an- 
tagonifl.  mufcles. 

After  the  aftions,  which  are-  itioft  perfeAly  volun- 
tary, have  been  rendered  fo  by  one  fet  of  affocia- 
tions,  they  may,  by  another,  be  made  to  depend  upon 
the  moft  diminutive  fenfations,  ideas,  and  motions, 
fuch  as  the  mind  fcarce  regards,  or  is  confcious  of; 
and  which  therefore  it  can  fcarce  rccolleft  the  moment 
after  the  aftion  is  over.  Hehce  it  follows,  that  af- 
fociation  nQt  only  converts  autbmatic  actions  into  vo- 
luntary, but  voluntary  ones  into  automatic.  For  thele 
aftions,  of  which  the  mind  is  fcarce  confcious,  and 
which  follow  mechanically,  as  it  were,  fome  precedent 
diminutive  fenfation,  idea,  or  motion,  and  without 
any  effort  of  the  mind,  are  rather  to  be  afcribed  to 
the  body  than  the  mind,  i.  e.  are  to  be  referred  to 
the  head  of  automatic  motions.  I  (hall  call  them  au- 
tomatic motions  of  the  fecondary  kind,  to  diftingiiifli 
them  both  from  thofe  which  are  originally  automatic, 
and  from  the  voluntary  ones  j  and  (hall  now  give  a 
few  inftances  of  this  double  tranfmutation  of  motions, 
viz.  of  automatic  into  Voluntary,  and  of  voluntary 
into  automatic. 

The  fingers  of  young  children  bend  upon  almoft 
every  impreffion  which  is-made  upon  the  palm  of  the 
hand,  thus  performing  the  aftion  of  gralping,  iti  the 
original  automatic  manner.  After  a  fufficient  repe- 
tition of  the  motory  vibrations  which  concur  in  this 
aftion,   their  vibratiuncles   are  generated,   and   aflb- 
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ciated  ftrongly  with  other  vibrations  or  vibratiuriclcs, 
the  moft  common  of  which,  I  fuppbfe,  arc  thofc  ex- 
cited by  the  fight  of  a  favouritfe  play-thing  which  the' 
child  ufcs  to  grafp,  and  hoid  in  his  hand.  He  ought, 
therefore,  accoi'ding  to  the  doftrinc  of  aflbciation,  to 
perform  and  repeat  the  a6lion  of  grafping,  upon 
having  fuch  a  play-thing  prefentcd  to  his  fight.  But 
it  is  a  knovi^n  fafl,  that  children  do  this.  By  pur- 
fuing  the  fame  method  of  reafoning,  we  may  fee 
how,  after  a  fufficient  repetition  of  the  proper  aflb- 
xiations,  the  found  of  the  M^ords  gra/p^  take  bold, 
&c.  the  fight  of  thfe  nurlc's  hand  in  a  Rate  of  con- 
traftton,  the  idea  of  a  hand,  and  particularly  of  the 
child's  own  hand,  in  that  ftatfe,  and  innumerable 
other  ailbciated  circumftances,  /.  e.  fcnfations.  ideas, 
and  motion^,  will  put  the  child  upon  grafping,  till, 
at  laft,  that  idea,  or  ftate  of  mind  which  we  may  call 
the  will  to  grafp,  is  generated,  and  fufficicntly  affo- 
ciated  with  the  adion  to  produce  it  inftantantoufly. 
It  is  therefore  perfeftly  voluntary  in  this  cafe ;  and, 
by  the  innumerable  repetitions  of  it  in  this  perfeftly 
voluntary  ftate,  it  comes,  at  laft,  to  obtain  a  fdfficient;^ 
conneftion  with  fo  rtiany  diminutive  fen&tions,  ideas, 
and  motions,  as  to  follow  them  in  the  fame  manner 
as  originally  automatic  aftions  do  the  correfponding 
fenfations,  and  confequently  to  be  automatic  fecon- 
darily.  And,  -in  the  fame  manner,  may  all  the  ac- 
tions performed  with  the  hands  be  explained,  all  thofc 
that  are  very  familiar  in  life  paffing  from  the  original 
automatic  ftate  through  the  feveral  degrees  of  volun- 
tarincfe  till  they  become  pcrfe<Sly  voluntary,  and  then 
repaffihg  through  the  fame  degrees  in  an  inverted  or- 
der, till  they  become  fccondarily  automatic  on  many 
occaGon5,  though  ftill  perfeftly  voluntary  on  fome, 
viz.  whcnfoevcr  an  exprcfs  aft  of  the  will  is  exerted. 

I  will,  in  the  next  place,  give  a  fliort  account  of 
the  manner  in  which  we  learn  to  fpeak,  as  it  may  be 
deduced  from  the  foregoing  propofition.     The  new- 
born 
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born  child  is  not  able  to  produce  a  found  at  all^  na- 
lef^  the  mufcles  of  the  trunk  and  larynx  be  ftimu- 
lated  thereto  by  the  impreflfion  of  pain  on  fome  part 
of  the  body.  As  the  child  advances  in  age,  the  fre- 
quent returns  of  this  action  facilitate  it ;  fo  that  it 
recurs  froai  lefs  and  lefs  pains,  from  pleafqres,  from 
mere  fenfations,  and  laftly,  from  flight  aflbciated 
circumftances,  in  the  manner  already  explained. 
About  the  fame  time  that  this  procefs  is  thus  far 
advanced,  the  mufcles  of  fpeech  ad .  occafionally,  in 
various  combinations,  according  to  the  aObciations  of 
the  motory  vibratiuncles  with  each  other.  Suppofe 
now  the  mufcles  of  fpeech  to  a£t  in  thefe  combina- 
tions at  the  fame  time  that  found  is  produced  from 
fome  agreeable  impreiTion^  a  mere  fenfatioir,  or  a  flight 
aflbciated  caufe,  which  mufl  be  fuppofed  to  be  often 
the  cafe,  fince  it  is  fo  obfervable,  that  young  children, 
when  in  a  flate  of  health  and  pleafure,  exert  a  va- 
riety of  adipns  at  the  fame  rime.  It  is  evident,  that 
an  articulate  found,  or  one  approaching  thereto,  will 
fometimes  be  produced  by  this  conjoint  adtion  of  the 
mufcles  of  the  trunk,  larynx,  tongue,  and  lipsj 
and  that  both  thefe  articulate  founds,  and  inarticulate 
ones,  will  often  recur,  from  the  recurrence  of  the 
fame  accidental  caufcs.  After  they  have  recurred  a 
fufEcient  number  of  times,  the  imprefljon  which 
thefe  founds,  articulate  and  inarticulate,  make  upon 
the  ear,  will  become  an  afTociated  circumftance  (for 
the  child  always  hears  himfelf  fpeak,  at  the  fame  time 
that  he  exerts  the  a6lion)  fufficient  to  produce  a  re- 
petition of  them.  And  thus  it  is,  that  children  re- 
peat the  fame  founds  over  and  over  again,  for  many 
fucceffions,  the  imprcffion  of  the  laft  found  upon  the 
ear  exciting  a  frefh  one,  and  fo  on,  till .  the  organs 
be  tired.  It  follows  therefore,  that  if  any  of  the  at- 
tendants make  any  of  the  founds  familiar  to  the  child, 
he  will  be  excited  from  this  irapreffion,  confidered  as 
an  afTociated  circumftance,  to  return  it.  But  the  at- 
tendants 
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tendants  make  articulate  founds  chiefly;  there  will 
therefore  be  a  confiderable  balance  in  favour  of  fucb, 
and  that  of  a  growing  nature :  fb  that  the  child's  ar- 
ticulate founds  will  be  nnpre  and  more  frequent  every 
day—- his  inarticulate  ones  grow  into  difufe^  Suppofo 
n6w»  that  he  compounds  thefe  fimple  articulate  ibunds^ 
making  complex  oaesj  which  approach  to  familiar 
words  at  fotnc  times,  at  others  fuch  as  are  quite  fo- 
reign to  the  words  of  his  native  language>  and  that 
the  firft  get  an  ever-^growing  balance  in  their  favour^ 
from  the  caufe  juft  now  taken  notice  of;  alfo,  that 
they  are  aflbciatcd  with  vifible  objefts,  anions,  &c* 
and  it  will  be  eafily  (een,  that  the  young  child  ought, 
from  the  nature  of  aflbciation,  to  learn  to  ipeak  much 
in  the  fame  manner  as  he  is  found  in  fa^  to  do. 
Speech  will  alfo  become  a  perfedly  yoluntary  a£kion» 
L  e.  the  child  will  be  able  to  utter  any  word  or  fen^ 
tence  propofed  to  him  by  others,  or  by  himfelf,  from 
a  mere  exertion  of  the  will,  as  much  as  to  grafp: 
only  here  the  introduftory  circumftance,.  viz.  the 
impreflion  of  the  found  on  the  ear,  the  idea  of  thi^ 
found,  or  the  preceding  motion  in  pronouncing  the 
preceding  word,  is  evident;  and  therefore  makes  it 
probable,  that  the  fame  thing  takes  place  in  other 
cafes.  In  like  manner,  fpeech,  after  it  has  been  vo- 
luntary for  a  due  time,  will  become  iecdndarily  auto^ 
matic,  /.  e.  will  follow  aflbciated  circumftances,  with* 
out  any  exprefs  exerdon  of  the  will. 

From  the  account  here  given  of  the  aftions  of 
handling  and  fpeaking,  we  may  underftand  in  what 
manner  the  firft  rudiments  are  laid  of  that  faculty  of 
imitation,  which  is  fo  obiervable  in  young  children. 
They  fee  the  adions  of  their  own  hands,  and  hear 
thenifclves  pronounce.  Hence  the  imprefllons  made 
by  themfelves  on  their  own  eyes  and  ears  become  af- 
fociated  circumftances,  and  confequently  muft,  in  due 
time,  excite  to  the  repetition  of  the  aftions.  Hence 
like   imprcflions   made  on   their  eyes   and  ears   by 

others. 
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otberS)  will  h^lve  the  fame  efitdt ;  or,  in  other  words> 
they  will'  learn  to  imitate  the  ad!ions  which  they  fee, 
and  the  founds  which  they  hear. 

In  the  fame  manner  may  be  explained  the  evident 
powers  which  the  will  has  over  the  aftions  of  fwaU 
lowing,  breathing,  coughing,  and  expelling  the  urine 
and  feces,  as  well  as  the  feeble  and  imperfefb  ones 
over  fneezing,  hiccoughing,  and  vomiting.     As  to  th^ 
motion  of  the  heart,    and  periftaltic  motion  of  the 
bowels,  fince  they  are  conftanc,  they  muft  be  equally 
affociated   with  every  thing,  i.  e.  peculiarly  fo  with 
nothing,  a  few  extraordinary  cafes  excepted.     They 
v^ill  therefore  continue  to  move  folely  in  the  origins^ 
automatic  manner,  during  the  whole  courfe  of  our 
lives.      However,     aflbciation    may,    pi^rhaps,    have 
f6ttse  fhkre  in  keeping  thefe  motions,  and  that  of  re- 
fpirationi  up  for  a  time,  when  the  ufual  automatic 
caufes  are  deficient  in  any  meafure;  and  may  thus 
Contribute   to   their    equability   and   conftancy.      It 
feehis  certain,  at  lead,  that  where  unequable  and  irre- 
gular motions  of  the  heart  and  bowels  are  generated, 
Md  made  to  recur  fot  a  fufHcient  number  of  times, 
from  theii"  peculiar  caufes^    in  full  quantity,    a  lefs 
degree  bf  the  fanric  caufes,  or  even  an  affociated  cir- 
cumftance,  will  fuffice  to  introduce  them  afterwards. 
And  the  fame  thing  may  be  obferved  of  hyfteric  and 
epileptic  fits.     Thefe  recur  from  lefs  and  lefs  caufes 
perpetually,  in  the  fame  manner,  and  for  the  fanrje 
i-eafons,  as  Original  automatic  motions  are  converted 
into  voluntary  ones. 

I  will  add  one  inftance  more  of  the  tranfition  of 
voluntary  aftiohs  into  automatic  ones  of  the  fecondary 
kind,  in  order  to  make  that  procefs  clearer,  by  hav- 
ing It  fingly  irt  view.  Suppofc  a  perfon  who  has  a 
perfeftly  voluntary  command  over  his  fingers^  to  be- 
gin to  learn  to-  play  upon  the  harpficord :  the  firft 
ftep  is  to  move  his  fingers  from  key  to  key,  with  a 
flow  motion,  looking  at  the  notes,  and  exerting  an 

exprcfs 


and  Aflbciation  in  gfnefaL  109 

exprefs  z&  of  volitioo  in  every  motion.  By  de- 
grees the  motions  cling  to  one  another^  and  to  the 
lOipreflTions  of  the  notes^  in  th^  way  of  afTociation 
fo  often  mentioned,  the  adts  of  volition  growing  Icfs 
'and  Icfs  exprefs  all  the  time,  till  at  laft  they  become 
evanefcent  and  imperceptible.  For  an  expert  per- 
former will  play  from  notes,  or  ideas  laid  up  in  the 
memory,  or  from  the  connection  of  the  feveral  com- 
plex parts  of  the  decomplex  motions,  fbme  or  all ; 
and,  at  the  fame  time,  carry  on  a  quite  different 
train  of  thoughts  in  his  mind,  or  even  hold  a  cqn- 
verfat\on  with  another.  Whence  we  may  conclude^ 
that  the  paifage  from  the  fenfory,  ideal,  or  motory 
vibrations  which  precede,  to  thofe  motory  ones  which 
follow,  is  as  ready  and  dired,  as  fr0m  the  ienfory  vi- 
brations to  the  original  automatic  motions  correlpond- 
ing  to  them ;  and  confequently,  that  there  is  no  inter- 
vention of  the  idea,  or  ftate  of  mind,  called  will. 
At  lead,  the  dodrine  of  aflbciation  favours  this,  and 
the  fadb  {hew$,  that  there  is  no  perceptible  interven- 
tion, none  of  which  we  are  confcious. 

And  thus,  from  the  prefent  propofition,  and  the 
nineteenth  taken  together,  we  are  enabled  to  account 
for  all  the  motions  of  the  human  body,  upon  prin- 
ciples which,  though  they  may  be  fidlitious,  are,  at 
leaft,^clear  and  intelligible.  The  dodrine  of  vibrations 
explains  all  the  original  automatic  motions,  that  of 
aflbciation  the  voluntary  and  (econdarily  automatic 
ones.  And,  if  the  doftrine  of  aflbciation  be  founded 
in,  and  deducible  from,  that  of  vibrations,  in  the 
manner  delivered  above,  then  all  the  fenfations, 
ideas,  and  motions,  of  all  animals,  will  be  conduced 
according  to  the  vibrations  of  the  fmall  medullary 
particles.  Let  the  reader  examine  this  hypothefis 
by  the  fads,  and  judge  for  himfelf.  There  arc  in- 
numerable things,  which,  when  properly  difcuflfed,, 
will  be  fufficient  tcfts  of  it.  It  will  be  neceflary, 
in  examining  the   motions,    carefully   to  diftinguifti 
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the  automatic  date  from  the  voluntary  one^  and  i6 
remember,  that  the  firft  is  not  to  be  found  pure,  ex- 
cept in  the  motions  of  the  new-born  infant,  or  fuch  as 
are  excited  by  fome  violent  irritation  or  pain. 

Cor.  I.  The  brain,  not  the  fpinal  marrow,  or 
nerves,  is  the  feat  of  the  foul,  as  far  as  it  prefides 
over  the  voluntary  motions.  For,  by  Cor.  2.  of  thfe 
laft  Propofitiofiy  the  efficacy  of  tfie  ntotory  vibra- 
tiuncles  depends  chiefly  on  that  part  of  them  which  is 
excited  within  the  brain. 

Cor.  1.  The  hypothefis  here  propofed  is  dia- 
metrically oppoOte  to  that  of  Stablj  and  his  followers. 
They  fuppofe  all  animal  motions  to  be  voluntary  in 
their  original  ftate,  whereas  this  hypothefis  fuppofes 
them  ^11  to  be  automatic  at  firft,  /•  e.  involuntary, 
and  to  become  voluntary  afterwards  by  degrees. 
However,  the  Stablians  agree  with  me  concerning 
the  hear  relation  of  thefe  two  forts  of  motion  to  each 
other,  as  alfo  concerning  the  tranficion  (or  rather 
return,  ^according  to  my  hypothefis)  of  voluntary 
motions  into  involuntary  ones,  or  into  thofe  which  I 
call  fecondarily  automatic.  As  to  final  caufes,  which 
arc  the  chief  fubjed  of  inquiry  amongft  the  Stab- 
lians^ they  are,  without  doubt,  every  where  confut- 
ed, in  the  flrufture  and  functions  of  the  parts; 
they  are  alfo  of  great  ufe  for  difcovering  the  efficient 
ones.  But  then  they  ought  not  to  be  put  in  the  place 
of  the  efficient  ones  i  nor  fhould  the  fearch  after  the 
efficient  be  baniflicd  from  the  fludy  of  phyfic,  fince 
the  power  of  the  phyfician,  fuch  as  it  is,^  extends  to 
thefe  alone.  /  Not  to  mention,  that  the  knowledge 
of  the  efficient  caufcs  is  equally  ufcful  for  difcovering 
the  final,  as  may  appear  from  many  parts  of  ihefc 
obfervations. 

Cor.  3.  It  may  afFord  the  reader  fome  entertain- 
ment, to  compare  my  hypothefis  with  what  Des 
Cartes  and  Leibnitz  have  advanced,  concerning  animal 
motion,   and   the   connexion   between   the  foul  and 
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body.  My  general  plan  bears  a  near  relation  to 
theirs.  And  it  feems  not  improbable  to  me,  that  Des 
Cartes  might  have  had  fuccefs  in  the  execution  of  his» 
as  propofed'  in  the  beginning  of  his  Treatife  on  Man, 
had  he  been  furnifhed  with  a  proper  aflemblage  of 
fafts  from  anatomy,  phyfiology,  pathology,  and 
philofophy  in  general.  Both  LeibnUz'%  Pre-cftabli(hed 
Harmony,  and  Maleirancbe's  Syftem  of  occafional 
Caufes,  arc  free  from  that  great  difficulty  of  fup- 
pofing,  according  to  the  fcholaftic  fyftem,  that  the 
foul,  an  imnnacerial  fubftance,  exerts  and  receives  a 
real  phyfical  influence  upon  and  from  the  body, 
a  material  fubftance.  And  the  reader  may  obferve, 
that  the  hypothefis  here  propofed  ftands  clear  alfb  of 
this  difficulty.  If  he  admits  the  fimple  cafe  of  the 
connrAion  between  the  foul  and  body,  in  refpefb  of 
fenfation,  as  it  is  laid  down  in  the  firft  propofitipn; 
and  only  fuppqfes,  that  there  is  a  change  made  in  the 
medullary  fubftance,  proportional  and  correfpondent 
to  every  change  in  the  fenfationsj  the  doftrine  of 
vibrations,  as  here  delivered,  undertakes  to  account 
for  all  the  reft,  the  origin  of  our  ideas  and  motions, 
and  the  manner  in  which  both  the  fenfations  and 
thefe  are  performed. 

CoR,  4.  I  will  here  add  Sir  Ifaac  Newton^s  words, 
concerning  fenfation  and  voluntary  motion,  as  they 
occur  at  the  end  of  his  Principia,  both  becaufe  they 
firft  led  me  into  this  hypothefis,  and  becaufe  they 
flow  from  it  as  a  corollary.  He  affirms  then,  "  both 
"  that  all  fenfation  is  performed,  and  alfo  the  limbs 
"  of  animals  moved  in  a  voluntary  manner,  by  the 
power  and  adions  of  a  certain  very  fubtle  fpirit, 
/.  e.  by  the  vibrations  of  this  fpirit,  propagated 
through  the  folid  capillaments  of  the  nerves  from 
the  external  organs  of  the  fenfes  to  the  brain,  and 
"  from  the  brain  into  the  mufcles.'* 

Cor.  5.   It  follows  from  the  account   here  given 
of  the  voluntary  and  femivoluntary  motions,  that  we 
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ixiuft  get  every  day  voluntary  and  feoiivoluntary 
powers,  in  rcfpeft  of  our  ideas  and  afFedions.  Now 
this  cohfequence  of  the  doctrine  of  aflbciation  is  alio 
agreeable  to  the  faft.  Thus  we  have  ^  voluntary 
power  of  attending  to  an  idea  fqr  a  fhort  time^  of 
recalling  one,  of  recollefting  a  nanie,  a  faft,  &c.  a 
femivoluntary  one  of  quickening  or  reftraining  affec- 
tions already  in  motion,  and  a  moft  perfedlly  volun- 
tary one  of  exciting  moral  motives,  by  reading,  rcflcc- 
tion>  &c. 

PROP.    XXII. 

//  followsy  from  the  Hyfotbefis  here  propofedy  concerning 
the  voluntary  Motions^  that  a  Power  of  obtaining  Plea^ 
furCi  and  removing  Pain^  will  be  generated  early  in 
Children^  and  increafe  afterwards  every  Day. 

For  the  motions  which  are  previqus  and  fubfervient 
to  the  obtaining  of  pleafure,  and  the  removal  of  pain, 
will  be  much  more  frequent,  from  the  very  inftant  of 
birth,  than  thofe  which  occafion  pain.  The  number 
alfo  of  the  firft  will  be  perpetually  increafing,  of  the 
laft  dccreafing.  Both  which  pofitions  may  be  evin- 
ced by  the  following  arguments. 

Firft,  The  pleafures  are  much  more  numerous  than 
the  pains. '  Hence  the  motions  which  are  fubfervienc 
to  them  arc  much  more  nunnerous  alfo. 

Secondly,  The  aflbciated  circumftances  of  the  plea- 
fures are  many  more  in  number  than  the  pleafures 
themfelves.  But  thefe  circumftances,  after  a  fufficient 
aflbciation,  will  be  able  to  excite  the  motions  fubfer- 
vient  to  the  pleafures,  as  well  as  thefe  themfelves. 
And  this  will  greatly  augment  the  methods  of  obtain- 
ing pleafure. 

Thirdly,  It  favours  the  pofition  here  advanced, 
that  the  motions  fubfervicnt  to  pleafure  are  of  a  mo- 
derate natures  and  therefore,  that  they  can  be  excited 
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with  th^  more  cafe,  hoth  in  an  automatic  and  volun- 
tary tnanner. 

Fourthly,  The  pains,  and  confcquently  the  mo- 
tiohs  fubfetvient  to  them,  arc  few,  and  of  a  violent 
nature.  Thcfc^nfiotions  are  alfo  various,  and  there- 
fore cannot  be  united  to  objedts  and  ideas  with  con- 
ftancy  and  fteadine(B ;  and,  which  is  molt  to  be  re- 
garded, they  end,  at  laft,  from  the  very  make  of  the 
body,  in  that  fpecies  of  motion  which  contributes 
moft  to  remove  or  afluage  the  pain.  This  fpecies 
therefore,  fince  it  recurs  the  moft  frequently,  and  con- 
tinues longcft,  muft  be  confirmed  by  aiTociation,  to 
the  exclufion  of  the  reft. . 

Cor.  I.  Many  changes  in  the  aftions  of  young 
children,  very  difficult  to  be  explained,  according  to 
the  ufual  methods  of  confidering  human  aflibns,  appear 
to  admit  of  a  folution  from  this  propofition.  Thefe 
changes  are  fuch  as  tend  to  the  eaie,  convenience, 
pleafure,  of  the  young  child  ;  and  they  are  fufficiently 
obfervable  in  the  tranfition  of  the  originally  automatic 
adtion^  into  voluntary  ones,  as  matters  of  fadt,  what- 
ever be  determined  concerning  their  caufe.  I  fhall 
therefore  refer  to  them  occafionally,  in  the  courfe  of 
thefe  papers,  as  allowed  matters  of  fadl. 

Cor.  2.  It  feems.alfo,  that  many  very  complex 
propenfities  and  purfuits  in  adults,  by  which  they 
icek  their  own  pleafure  and  happinefs,  both  explicitly 
and  implicitly,  may  be  accounted  for,  upon  the  fame, 
or  fuch-like  principles. 

Cor.  3.  To  fimilar  caufcs  we  muft  alfo  refer  that 
propenfity  to  excite  and  cherifh  grateful  ideas  and 
affcdtions,  and  trains  of  thefe,  which  is  fo  obfervable 
in  all  mankind.  However,  this  does  not  hold  in  fo 
(Irifb  a  manner,  but  that  ungrateful  trains  will  prefent 
themfclves,  and  recur  on  many  occaQons,  and  parti- 
cularly whenever  there  is  a  morbid,  and  (bmewhat 
painful,  ftate  of  the  medullary  fubftance. 

Vol.  I.  I  Cor. 
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Cor.  4*  Since  God  is  the  fource  of  all  good,  and 
confequendy  mu(t  at  laft  appear  to  be  fo,  /.  e.  be  afr- 
fociated  with  all  our  pleafures,  it  leems  to  follow,  even 
from  this  propofidon,  *  that  the  idea  of  God,  and  of 
the  ways  by  which  his  goodnefs  and  happinefs  are 
made  manifeft,  muft,  at  laft,  take  place  of,  and  ab* 
forb  all  other  ideas,  and  he  himfelf  become,  accord^ 
ing  to  the  language  of  the  fcriptures,  all  in  all. 

Cor.  ^  This  propofition,  and  its  corollaries,  af- 
ford fome  very  general,  and  perhaps  new,  inftances 
of  the  coincidence  of  efficient  and  final  caufes. 

Cor.  6^  The  agreement  of  the  do£lrines  of  vi- 
brations and  aflbciation,  both  with  each  other,  and 
with  fo  great  a  variety  of  the  pba^omena  of  the  body 
and  mind,  may  be  reckoned  a  ftrong  argument  for 
their  truth. 
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C  H  A  P.     II. 

Containing  the  Application  of  the  Doctrines  of 
Vibrations  and  Association  to  each  of  the 
Sensations  and  Motions,  in  particular. 

SECT.     I. 

OF    THE    SENSE    OF    FEELING. 

PROP.    XXIII. 

i 

To  dinftinguijb  tbefeveral  Kinds  of  Feeling  from  each 
other ^  and  to  ajign  the  general  Caufes  of  the  different 
Degrees  of  Exquifitfinefs  in  this  Senfe. 


Here  we  may  firft  diftinguifh  feeling  into  the  ge- 
neral and  particular. 

"The  general  feeling  extends  to  all  the  parts  of  the 
body,  external  and  internal :  for  they  are  all  fulcep- 
tible  of  pain  from  wounds  and  inflammations,  of  be- 
ing put  into  a  pleafurable  ftate,  of  numbnefs,  and 
total  want  of  fenfation,  and  of  perceiving  heat,  cold^ 
and  prefTure.  Some  writers  confider  all  the  ienlations 
of  all  the  fenfes  as  fo  many  kinds  of  feeling ;  but  I  do 
not  here  ufe  this  word  in  fb  extenfive  an  acceptation. 

The  particular  feeling  is  that  more  exquifite  de- 
gree which  refides  in  the  infides  of  the  hands,  and 
efpecially  in  the  ends  of  the  fingers  3  and  by  which 
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we  diftinguifh  the  tangible  qualities  of  bodies,  viz. 
heat,  cold,  moifture,  drynefs,  foftnefs,  hardnefs, 
faioothnefs,  roughnefs,  alfo  their  oiotion,  reft,  dif- 
tance,  and  figure,  with  hdotc  accuracy  than  by  any 
other,  part.  Thefc  fenfations  are,  for  the  moft  parr, 
adiaphorous  ones. 

The  greater  cxquifitencfs  of  the  particular  feeling 
arifes  probably  from  the  following  caufes : 

Firft,  The  fcntient  papilU  rife  high  from  the  Ikin 
(becoming  extreme  parts  thereby),  and  receive  a 
large  proportional  quantity  of  nerves  in  the  ends  of 
the  fingers. 

Secondly,  The  ends  of  the  fingers  are  themfelves 
extreme  parts,  and  confequently  receive  ftronger  agi- 
tations in  their  infinitefimal  medullary  particles,  from 
the  ftronger  vibrations  of  the  Contiguous  denfer  asther. 
For  we  muft  fuppofe,  that  the  vibrations  of  the  rarer 
aether  within  the  nerves  extend  themfelvcs  a  little 
way  into  ihc'denfer  furrounding  sether,  and  even  bc- 
cornc  ftronger  to  a  certain  diftance/ after  which  they 
become  weaker  again,  and  are,  at  laft,  quite  fuppref- 
led  by  the  increafe  of  dcnfity  in  the  ascher,  and  by 
their  own  difFufion. 

Thirdly,  Ic  is  cuftomary,  in  endeavouring  to  feel 
exquifitely,  to  rub  the  ends  of  the  fingers  againft  the 
tangible  objeft.  Now  this  friftion  may,  by  exciting 
vibrations,  and  a  confequent  contraftion  in  certain 
mufcular  fibrils  belonging  to  the  papiiU^  diftend  and 
ereft  thefe,  and  thereby  increafe  their  fenfibility. 

Fourthly,  There  is  much  here  to  be  afcribed  co 
pra<5):icei  and  habit,  i.e.  to  aObciation ;  and  it  is 
chiefly  on  this  account,  that  the  fenfations  of  the  • 
ends  of  the  fingers  give  us  fo  much  more  prccife  in- 
formation concerning  the  tangible  qualities  of  bodies, 
than  tbofc  of  the  ends  of  the  toes,  fince  the  ftrufture 
of  the  nervous  p^/)?//^  is  alike  in  both.  It  ought  co 
be  conftdered  as  a  part  of  this  reafon,  that,  accord- 
ing to  the  principles  laid  down  in  the  laft  chapter,  we 
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may  get  a  voluntary  power  of  ercfting  the  papilla 
without  fri6lion,  or  of  iocreafing  and  fixing  the  dillen- 
tion  during  friftion,  in  order  to  feel  with  greater  ex- 
qui0teneis  and  preciikm. 

The  fenfc  of  feeling  may  alfo  be  diftinguifhed  into 
that  of  the  external  furface  of  the  body,  and  that  of  ' 
the  cavities  of  the  nofe,  mouth,  fauces^  alimentary 
dufl,  pehijS  of  the  kidneys,  ureters,  bladder  of  . 
urine,  gall-Uadder,  fotticles  and  du6ts  of  the  glands, 
&c.  The  fenfibility  in  the  laft  is  much  greater  than 
m  the  fiift,  becaufc  the  impreffions  can  more  eafily 
penetrate  through  the  ibft  epithrliumr  with  which  the 
internal  cavities  arc  invefted,  than  through  the  hard 
cutide,  becaufe  the  compad  fibrous  membrane  of  the 
true  ikin  does  not  fuffer  the  vibrations  to  pafs  freely  up 
the  nerve  through  its  own  fubflance,  but  rather  diffufes 
tfacm  aking  its  fbrface>  and  becaufc  the  moifture  of 
the  cpithdium  di£blwes,  and  thereby  renders  a&ive, 
all  the  faline  particles,  which  touch  the  internal  cavities^ 
In  t!K  mouth  and^kofe  this  fcnfibility  is  fo  great,  and 
attended  with  fuch  diftinguiiking  circumftances,  as  to 
have  the  names  of  cafte  and  fmell  affigned  refpec- 
dvdy  to  the  fenfations  impreflcd  upon  the/)i>pi//^  of 
cbefe  two  organs.  And  as  the  fenfations  of  the  ali- 
mentaoty  duA  k&ve  a  near  relation  to,  and  conne&ion 
with,  thofe  of  the  mouth,  I  (hall  refer  them  to  the 
head  of  taftc.  But  the  fenfations  o(  the  other  interna] 
cavities  may  he  comprehended  more  properly  under 
feeling. 

It  ought  alfo  to  be  oblerved  here,  that  the  lips, 
Dippks,  and  external  parts  of  generation,  have  a  more 
exqAi^fke  fenfibility,  than  the  other  external  parts  $ 
partly  from  the  ftrufture  of  their  papilU^  and  partly 
from  the  thihnels  of  the  cutis,  and  fofcnefs  and  tiiinnefs 
of  the  cuticle.  The  extreme  fenfibility  of  the  cornea 
and  tunica  coajunSiva  of  the  eye  may  arife  from  the 
nxaooeF  in  which  the  nerves  are  here  expofed,  and  the 
tcnfion  of  thefe  parts. 

I  3  PROP. 
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PROP.    XXIV. 

To  examine  bow  far  the  Senfations  of  Heat  and  Cold  are 
agreeable  to  the  DoHrine  of  Vibrations. 

A  BODY  is  termed  boty  when  its  heat  exceeds  that 
of  the  part,  with  which  we  touch  it ;  cold,  when  its 
heat  is  lefs  than  this.  The  terms  bot  and  coU  zre 
therefore  relative  ones,  and  the  qualities  denoted  by 
them  run  into  each  other  without  any  precife  diftin- 
guilhing  limits.  We  may  confequently  refer  cold  to 
beaty  and,  if  we  admit  the  dodrine  of  vibrations,  we 
are  to  fuppofe,  that  the  fmall  parts  of  all  bodies  are 
agitated  by  fubtle  vibrations  i  *and  that  when  thefe  vi- 
brations exceed  thofe  of  the  part  with  which  we  touch 
them,  they  are  called  warm  or  bot',  when  they  fall 
Ihorr,  cold. 

This  may  be  regarded  as  a  grofs,  general  poficion, 
which  prefents  itfelf  upon  the  firft  confideration  of  this 
matter.  But  then,  as,  according  to  this  definition 
of  heat,  all  thofe  objeds  of  taile  and  fmell,  which 
excite  ftrong  vibratory  motions  in  the  organs  ought  to 
excite  heat,  we  muft  inquire  farther  into  the  vibratory 
motions  of  bodies  termed  bot  in  common  language» 
and  into  the  difference  between  thefe  and  the  vibra- 
tions excited  in  the  nerves  of  tafte  and  fmell  by  fapid 
and  odorous  bodies. 

I  conjecture  therefore,  that  the  vibrations  belong- 
ing to  heat  are  in  general  quicker  and  ihorter,  than  th^ 
peculiar  ones  excited  by  taftes,  fmells,  and, colours; 
alfo  that  the  lad,  or  the  vibrations  of  the  rays  of  light, 
are  quicker  than  thofe  of  taftes  and  fmells.  We  may 
conceive  farther,  that  all  the  vibrations  of  the  fmall 
particles  of  the  medullary  fubftance,  and  interjacent 
xther,  from  whatever  caufe  they  arife,  grow  quicl^er 
as  they  grow  fhorteo  ^«  ^*  weaker  i  or,  according. to 

the 
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the  conjedure  juft  made^  that  in  declining  they  tend 
to  thofe  which  innprefs  the  fenfation  of  heat^  For 
vibratory  motions  of  different  lengths  can  be  ifo- 
chronous  only  according  to  one  law,  viz.  that  of  the 
accelerating  force  being  in  the  finnple  proportion  of 
the  diftance  from  the  middle  point  of  the  vibration, 
as  when  a  heavy  body  vibrates  in  a  cycloid }  where- 
as, if  the  accelerating  force  be  in  any  lefs  ratio  than 
this,  ihort  vibratibns  wil  be  quicker  than  long  ones. 
Laftly,  we  are  to  conceive,  that  when  two  vibrations 
of  different  kinds,  .or  frequences,  are  imprefled  at  the 
fame  time,  they  mud  reduce  one  another  to  fome 
fingle  intermediate  one,  unlefs  the  quicker  be  fo  much 
more  numerous  than  the  flower,  as  to  be  comprehended 
within  them,  fo  that  both  may  be  performed  together 
without  oppoGtion  or  confufion. 

Let  us  now  inquire  how  far  the  feveral  effeds  of 
heat  and  cold  upon  our  bodies  are  agreeable  either 
to  the  notion  of  vibrations  in  general,  or  to  the  par* 
ticular  conjefburea  of  the  lad '  paragraph. 

Firft,  then.  We  may  expeft  that  heat  will  rarefy 
the  folids  and  fluids  of  the  body,  and  the  lad  more 
than  the  flrft,  which'  is  agreeable  to  experience.  For 
the  increafe  of  the  agitations  will  make  the  fmall  par- 
ticles recede  from  one  another,  and  that  more  in  fluid 
than  in  folid  parts,  becaufe  of  their  loofcr  texture. 
There  may  be  other  reafons  alfo,  drawn  from  the 
particular  unknown  compofition  of  each  part,  folid  and 
fluid,  which  may  fuhjefl  them  to  greater  or  lefs  rare- 
faction. Thus  I  conjeifture,  that  the  red  blood  is  more 
apt  to  be  rarefled  than  the  other  fluids,  and  that  it  is 
by  this  means  made  a  chief  inftrument  in  comprefling 
the  white  medullary  fubftance  of  the  brain,  and  fpinai 
marrow,  in  natural  and  morbid  fleep,  to  both  which 
heat  cohtributes,  as  has  been  obierved  already. 

Secondly,  If  heat  be  caufed  by  vibrationi.  We  may 
exped,  that  thofe  propagated  from  the  hot  or  cold  body 
fhouid  diffufe  themfelves  freely  and  inftantaneoufly 
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over  the  whole  nervous  fyftcti),  i.  ^  the  whole 
body ;  however  along  the  furface  of  the  Ikin,  in  an 
efpecial  manner.  This  follows  froo)  the  unifornrticy 
both  of  the  whole  medullary  fub(lance>  and  of  the 
ikin.  The  6rft  communicates  the  vibrations  which 
afcend  along  the  nerves  afFeffced  to  the  whole  bgdy^ 
the  lad  thofe  impreffed  upon  the  part  of  the  (kin,  which 
touches  the  hot  or  cold  body^  to  the  other  parts  of  it. 
Now  this  is  agreeable  to  experience:  for  when  the 
whole  body  is  too  hot,  or  too  cold,  we  find  that  the 
mere  touch  of  a  cold  or  hot  body  will  give  general 
relief  imrqediately ;  and  in  fome  cafes  a  thrilling  or 
Oiivering  may  be  felt  to  run  along  the  flcin. 

Thirdly,  If  the  fkin  be  contrafted  by  any  caufc 
different  from  the  direft  imprcffion  of  cold,  as  by 
the  pain  propagated  from  a  wound,  the  colicj  the 
irritation  of  a  ftone  in  the  bladder,  &c,  this  con- 
tradlion,  firft  excited  by  an  increafe  of  vibrations  in  the 
mufcular  varioufly  interwoven  fibrils  of  the  Ikin,  may 
be  expeded  afterwards  to  check  and  dimini(h  the  vi- 
brations there,  and  thus  to  occalion  the  lenfation  of 
cold,  agreeably  to  experience.  Th^  ehillinefs  arifing 
from  matter  abforbed,  and  from  the  cauie  of  acute 
difiempers,  whatever  that  be,  may  admit  of  a  like 
explanation. 

The  tremors,  i.e.  fudden,  fliort;,  alternate  con- 
tractions of  the  antagonift  mufcles,  which  happen  in 
the  foregoing  cafes,  arife  probably  from  an  increafe 
of  vibrations,  not  fubjeA  to  ideas,  and  the  volun- 
tary power,  defcending  from  the  brain  into  the  whole 
fyftem  of  the  mufcles  j  and  fcenri  to  differ  froni  the 
ftronger  and  larger  convulGve  motions  of  hyfteric  and 
epileptic  diforders,  called  convulfions  emphatically, 
rather  in  degree  than  kind.  Thcfc  tremors  generally 
precede  the  fenfe  of  chillinefe,  when  the  contraftion 
of  the  fibrils  of  the  fkin  does  not  arife  from  the  direft 
imprefTion  of  cold. 

'  We 
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We  niay  from  hence  pafe  lo  ihefcnfation  of  cKiJ- 
lipefs,  and  the  treoiors,  which  are  fometicnes  occa- 
troncd  by  the  paffions,  fear,  ^ngcr,  furprize,  joy^  ^c. 
Both  the  rednefs  and  the  palenefs  of  the  lips,  face, 
and  neck,  which  are  obfervable  ia  chefe  cafe%  ar^ 
marks  of  a  contraction  in  mufcular  fibrils  -,  in  a  k(^ 
degree  in  the  firft  cafe^  io  as  to  check  the  return  of 
the  venal  blood ;  in  a  greater  in  the  l^ft,  £:>  ^  to 
prevent  the  influx  of  the  arterial. 

Fourthly,  It  is  eafy  to  conceive,  that  heat  may  oc* 
cafion  pain^  agreeably  to  the  hypothecs  concerning 
pain,  above  propofed.  For  the  ftrong  vibrations  «-* 
cited  by  great  heat  muft  put  the  fmall  parts  beyond 
the  ipberes  of  each  other's  attraction,  and  (b  produce 
the  iolution  of  continuity.  But  neither  does  it  feeoi 
inconceivable,  that  cold  may  have  a  like  efFeft,  agrees 
ably  to  the  do&rine  of  vibrations,,  though  the  procelii 
be  different.  For  great  cold,  by  checking  the  vibra- 
tions in  the  external  part,^to  which  it  isappiied>  wiU 
aker  the  fituation  and  diftance  of  the  fmaU  medullary 
particles  there,  and  fi)  mud  excite  vigorous  vibrationa 
in  the  afcending  nerves,  and  the  correfpgnding  regbii 
of  the  brain,  which  is  juft  the  cjFecc  occafiooed  by 
heat,  applied  to  the  fame  e^^t^rn^.  pari.  Hefi^e^  if 
we  are  touched  by  a  very  hot,  or  a  very  cold  body* 
inadvertently,  and  without  feeing  it,  it  ought  ta  be 
di/Bcult  to  diftinguifh  which  it  is,  agreeably  Co  the 
&(5t.  The  con8i6t  between  the  din^ii^fbed  vibratioii»» 
in  the  external  part  to  which  cold  is  applied,  ztA 
the- previous  ones  fuUifting  in  the  correfponding  p^rt 
of  the  brain,  may  exait  thele  previous  ones,  as  much 
as  heat  does,  fo  as  to  render  the  firft  fimple  imprtf- 
fion  of  cold  fimilar  to  that  of  heat. 

Fifthly,  The  continued  impreOion  of  heat  makes 
us  more  fenfible  of  cold.  For  when  heat  has  vz^ 
refied  the  parts,  and  adapted  them  to  a  peculiar 
ftrength  and  frequency  of  vibrations,  differing  from 
th;  ufual  ftandard,  the  cold,  whofe  difference  from 
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the  ufuai  ftandard  lies  on  the  other  fide,  muft  raife 
a  greater  conflidl:,  and  produce  a  greater  change,  thai) 
if  the  parts  had  remained  at  the  ufual  ftandard. 
The  continued  impreflion  of  told  muft  for'  the  fame 
reafons  make  us  more  fenfible  of  heat.  This  expli- 
cation will  perhaps  fuit  with  other  theories  of  fenfa- 
tion,  as  well  as  with  that  drawn  from  vibrations. 
However,  the  mere  confiftency  of  any  phsenomena 
with  the  dodrine  of  vibrations  is  worthy  of  fome  at- 
tention in  this  inquiry. 

Sixthly,  When  the  calf  of  the  leg  is  afFefted  with 
the  cramp,  letting  the  foot  upon  a  cold  marble  will 
afford  immediate  relief.  For  the  cold  may  check 
the  violent  vibrations  in  the  fibres  of  the  gajirocnetnii 
and  Jokusy  dir^dly  and  immediately  i  or  it  may  do 
it  by  exciting  vigorous  vibrations  of  a  different 
kind,  which  extend  to  their  antagonift  mufcles,  as 
well  as  to  the  fore-mentioned  ones.  But  1  judge  the 
firft  account  to  be  more  probable. 

Seventhly,  If  a  limb,  that  has  been  much  chil- 
led with  cold,  be  brought  to  a  fire  fuddenly,  it  will 
firft  be  much  pained,  and  then  mortify.  For  the 
vibrations  excited  by  the  fire,  though  moderate  ia 
refpcA  of  the  ufual  ftandard,  are  yet  exceffive  in  re- 
fpedt  of  thofe  which  the  cold  has  introduced,  alfo 
in  refpcft  of  that  fphere  of  attraftion,  which  it  has 
now  fixed  upon  the  parts:  there  will  arilc  there- 
fore a  violent  confliA,  folution  of  continuity,  and 
confequent  pain ;  and  the  parts  will  be  agitated  fo 
much  more  than  their  preient  fpheres  of  attraction 
will  permit,  that  they  cannot  return  to  it  any  more, 
but  muft  be  entirely  difunited,  and  run  into  dif- 
ferent combinations,  /.  e.  the  limb  muft  mortify. 
But,  if  the  limb  be  put  into  cold  water,  rubbed, 
and  gradually  exalted  to  the  ufual  ftandard  of  heat,  it 
may  be  perferved.  Where  it  is  to  be  obferved,  that 
the  heat  of  water,  while  fiuid,  is  above  the  freez- 
ing point, 'and,  confequently,  greater  than  that  of  a 
frozen  limb.  It 
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It  may  Ibmewhac  confirm  this  reafoning,  to  give  a 
iimilar  explication  of  fomc  of  the  phenomena  of 
glafs  bubbles,  made  by  dropping  melted  glafs  into 
water.  We  may  fuppofe  then,  that  thefe  fall  at  once 
into  powder,  when  broken  at  their  points,  becaufe 
the  cold  water  ha^  fo  far  reduced  the  fphere  of  at- 
traction, that  all  the  parts  of  the  bubbles  are  agitated 
beyond  this,  by  breaking  their  points.  But  if  a  bubble 
be  heated,  and  its  parts  brought  to  a  larger  fphere  of 
attraction  by  the  agitations  from  heat,,  it  will  no 
longer  fall  to  powder  when  broken  at  its  poirit.  It 
may  alfo  have  its  parts  ground  away  at  pleafure,  with- 
out falling  to  powder,  becaufe  grinding  agitates  all 
the  contiguous  parts  with  ftrong  vibrations,  like  heat, 
and  enlarges  the  Sphere  of  their  attraClions. 

Eighthly,  Whc^it  the  parts  contiguous  to  a  morti^ 
fied  flough  have  a  fufiicient  heat  in  them,  excited  by 
the  vis  viu,  or  warm  applications,  the  vibrations 
attending  thisiife  and  heat  of  the  parts  ought  to  help 
td  ihake  ofFahd  ieparate  the  mortified  (lough,  L  e.  to 
flop  the  mortification ;  which  is  agreeable  to  the  fad:. 
Hence  mortifications  from  external  cold,  in  bodies 
Ctherwife '  healthy,  will  come  to  feparate  fooneft,  and 
mod  perfedly^  as  it  is  frequently  feen,  in  cold  climates. 
Hence  alfb  mortifications  happening  in  the  acute 
diftempers '  of  young  perfohs,  if  they  flop  at  all, 
ftop  fboner  than  thoie  in  the  extreme  parts  of  old 
pcrfons.  ..:.       . 

Ninthly,  It  is  faid,  that  cold  water,  fprinkled  upo& 
th^  diftended  limbs  of  malefactors  upon  the  rack, 
renews  and  augments  their  pains.  Now,  we  may 
here  fuppofe,  that  the  parts  had,  in  fome  meafure, 
begun  to  accommodate  themfelves  to  their  diftended 
ftate,  by  getting  new  and  enlarged  fpheres  of  aClion : 
when  therefore  the  cold  water  endeavours  to  contradt 
the  parts  again,  and  to  narrow  the  fpheres  of  aCtion, 
the  limbs  (till  continuing  diftended  by  the  rack,  it  is 

evident, 
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evident,  that  a  ftrong  conflid;  wijth  violent  vibra* 
tionsj  and  the  i4llution  of  cootinuky,  muft  enfue.. 
Was  the  limb  releaied  firft,  and  then  cold  water 
applied^  it  naight  contribute,  as  in  fprains,  to  reftore 
the  part^  to  their  former  ftate,  without  esfLctting  any^ 
fuch  violent  conflid.  The  good  eSeds.  of  vinegar, 
vctrjuiee,  fpirit  of  win^,  and  othf  r  contria^iqg,  iiqiMds, 
in  fprains,  are  to  be,  explained  upon  the  fame  prin-* 
ciples. 

Tenthly,  .Hoc  or  cold  water  feels  hotter  or  cokkr, 
refpe^ively,  when  the  band  16  moved  in  it,  than 
y»htxh  it  is  kept  at  reft.  For  the  band^  y^hen  at  reft, 
has  time^  a  little  u>  check  or  exak  the  vibracions  in 
the  contiguous  hot  or  cold  water. 

Eleventhly,  When  a  perfon  gpea  into  cold  water 
kifureiy;!  be  is  apt  to  (bb,  af>d  to  refpire  in  a  coovul- 
fi^  manner,  for  a  (hort  tin>e.  Fpr  th^  impreflion 
of  the  cold  upon  the  k>wer  limbs  ex^rites  fuch  vigq- 
rous  vibrations  in  the  abdominal,  and  ocher  mufcle^ 
of  exfxrarioo, .  ja$  being  nearer  to  tjae  ^\  of  the  iva^ 
prelTion  than  the  n^ufcl^s  of  infpir^cion,  that  a  con** 
vqlfive  continued  expiratiof)  is  fir  ft  prodw^ed,  then  a 
fob,  or  deep  infpicaiion ;  apd  laftly,  ftrpng  convulfive 
expirations  and  infpiratioBS  for  ibme  iiiccdilons. 

The  £pod  effe£ts  of  cold  bathing  ariCe  perhaps,  jo 
part,  from  its  narrowing  the  fpheri?  of.attra<5lion  in 
the  foiall  parts  of  the  mufcular  Bbf^s,  |ind  at  -^ 
fame  time  making  this  attradlion  ftronger.  Henc<e 
it  may  be  prejudicial  in  ibtxhe  paralytical  afFeAions>  as 
it  is  found  to  be, .  For,  if  the  fmall  v<flcls  of  tbie 
nerves  be  obftrufted,  it  may,  by  contrading  th« 
folids,  incre^fe  the  obftrud^ion,  and,  /cfenfequently,  the; 
impediment  to  the  free  vibrations  peceflf^ry  ip  feni^ 
and  motion. 

Twelfthly,  Bathing  in  warn^  w«er,  impregnated 
with  active  mineral  particles,  may,  by  exciting  and 
lAcreadng  vibrations  in  the  white  medullary  fubftance, 
as  w;U  as  by  other  means,  remove  obftruftions  in  its 

fmall 
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fmall  veflfels,  and  thus  be  fcrviqeable  in  many  para- 
lyrical  diforders,  as  ic  is  found  to  be  in  faft.  The 
fame  reafoning  is  applicable  to  the  fiiffnefs,  infenfibi- 
lity,  and  impocency^  of  fnocion,  which  the  rbeumatifm 
often  leaves  in  the  limbs. 

Cold  bathing  may  in  like  manner  be  ierviceable  in 
paralytic  and  rheumatic  diforders^  by  excidng*  and  in- 
creafing  vibrations ;  provided  the  ill  cfFcft  from  the 
immediate  contraction  does  not  preclude  this  good  one. 

Thirtecnthly,  Since  friftions,  and  other  imprcf- 
fions  upon  the  Ikin,  incrcafe  the  vibrations  there,  it 
may  be  cxpeftcd,  that  they  fhould  increafe  the  heat. 
And  this  is  the  fa&.  If  a  perfon  rubs  his  hands  to- 
gether in  cold  weather,  the  fenfation  of  heat  will  be 
felt  to  arife  in  a  moment,  and  to  go  ofF  again  in  a  mo- 
ment after  he  ceafes  to  rub  j  for  the  vibrations  exci- 
ted by  rubbing  may  be  expeftcd  to  languifh  imme- 
diately, if  not  kept  up  by  continuing  the  friftion. 

Fourteenthly,  Strong  taftes  may,  according  to  the 
doftrine  of  vibrations,  be  expefted  to  leave  a  heat 
upon  the  tongue,  mouth,  and  fauces,  as  they  arc 
found  to  do.  And,  in  general,  all  vivid  impreffions 
upon  every  part  of  our  bodies  ought  to  increafe  the 
heat  generally  or  particularly  j  which  perhaps  is  the 
cafe,  though  we  are  fcldom  able  to  determine  this 
by  obfcrvation. 

Fifteenthly,  All  ftrong  emotions  of  mind  ought 
alfo  to  increafe  the  heat  pf  the  body.  This  is  a  mat* 
tcr  of  common  obfcrvation,  if  we  except  the  chillinefs 
of  the  fkin,  and  coldnefs  of  the  extremities,  which 
have  been  explained  above,,  agreeably  to  the  doftrine 
of  vibrations. 

The  three  lad  articles  favour  the  above  delivered 
conje<ftures  concerning  the  peculiar  nature  of  the  vibra- 
tions belonging  to  heat.  The  pbaenomena  enumerated 
in  all  the  ^fifteen  may  admit  of  other  explanations,  at 
-leaft  in  part,  but  of  none,  as  faf  as  I  can  judge,  that 
are  inconfiftcnt  with  the  dodrine  of  vibrations. 

PROP. 
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PROP.    XXV. 

To  examine  bow  far  the  Phenomena  of  fFoundsy  Burns i 
Bruifes^  Lacerations^  Inflammations y  and  Ulcers^  are 
agreeable  to  the  DoSrine  of  Vibrations. 

The  manifeft  folution  of  continuity,  which  is  the 
very  cfTence  of  a  wound,  may  occafion  pain,  agree* 
ably  to  the  do6trine  of  vibrations,  in  the  nnanner  that 
has  been  explained  already.  This  is  the  imaiediatef 
pain  that  attends  a  wound.  The  fubfequent  one  is  to 
be  referred  either  to  the  head  of  inflammation,  or  to 
that  of  ulcer. 

The  immediate  pain  from  burns  has  likewife  been 
explained  agreeably  co  the  doArine  of  vibrations,  alfo 
the  feparation  of  the  dead  or  mortified  efchar,  under 
the  lad  propofition.  The  fubfequenc  pain  is  to  be 
referred  to  the  heads  of  inflammation  and  ulcer,  as 
before. 

A  bruife  is  fuppofed,  and  with  the  appearance  of 
re^fon,  to  be  an  infinite  number  of  infinitely  fmall 
wounds.  It  ought  therefore  to  be  attended  with  a 
pain  refembling  that  of  a  large  wound,  and  yet  not! 
exaftly  the  fame,  which  is  the  fa6t.  As  large  wounds 
are  fometimes  healed  by  the  firil  intention,  without 
any  fubfequent  ulcer,  fo  may  bruifes.  If  otherwife, 
the  fubfequent  pain  muft  again  be  referred  to  the  heads 
of  inflammation  and  ulcer. 

Lacerations  are  great  wounds  attended  with  bruifes, 
i.  e.  with  an  infinite  number  of  inBnitely  fmall  ones. 
Thefe  arc  never  cur.ed  without  coming  to  digcftion, 
i.  el  an  ulcer,  and  the  requifite  previous  inflamma* 
tion. 

The  heat  and  diftention  of  the  fmall  vcflTels  in  in- 
flammations are  fufiicient  to  account  for  the  pain  at- 
tending thetn,  upon  principles  already  laid  down. 

In' 
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In  ulcers  the  nerves  are  expofed  defencelefs,  and 
therefore  are  fufceptible  of  the  moft  violent  vibra- 
tions>  and  confeqtient  pain  from  flight  imprcfiions;  to 
which  it  is  to  be  addedj  that  the  moifture  of  ul- 
cers^  by  diflblving  the  faline  parts  of  bodies  applied^ 
greatly  augments  their  adions  upon  the  naked  nerves. 

Fomentations  and  cataplafms  feem  to  afford  relief 
in  the  foregoing  cafes,  partly  by  diffufing  an  equal 
warmth  all  around,  partly  by  their  aqueous  or'  oily 
moifture*  For  the  diffufion  of  warmth  prevents  that 
confliA,  which  would  arife  between  neighbouring 
parts  of  different  heats;  and  the  moifture,  which 
infinuates  itfelf  among  the  fmall  particles,  fets  them 
at  greater  diftances,  and  confequendy  leflens  their 
mutual  aAionSft  The  violent  vibrations  will  there^ 
fore  be  moderated  on  both  accpunts.  The  fridion 
attending  embrocations  does  in  like- manner  diffufe 
vibrations  all  around,  and  the  liniment  or  liquid, 
with  which  the  embrocation  is  made,  may  contri- 
bute according  to .  its  particular  qualities.  Hence 
embrocations  are  alio  of  ufe  in  refolving  obftruftions. 

In  all  thefe  cafes  the  violent  vibrations,  which  afeend 
along  the  nerves  of  the  injured  part,  muft  be  com- 
municated in  a  particular  manner  to  the  neighbouring 
branches,  and  occafion  a  flight  inflammation,  i.  e.  a 
forenefs,  there.  This  forenefs  is  not  perceived  while 
the  original  inflammation  fubfifts,  being  obfcured  by 
it.  The  vibrations  in  the  neighbouring  nerves  may 
alfb  be  increafed  by  the  ceflTation  of  violent  ones  in 
the  place  of  original  inflammation.  Hence  the  fore- 
nefs of  the  neighbouring  parts  after  colics,  head-achs, 
&c.  The  pain  in  the  external  parts  of  the  head, 
which  follows  a  debauch,  /•  ^.  an  inflammation  of  the 
brain,  and  its  membranes,  may  be  of  the  fame  kind. 

Thefe  hints  may  ferve  to  fliew,  that  the  dodrine 
of  vibrations  is  as  agreeable  to  the  phenomena  of 
wounds,  burns,  &c,  as  any  other  yet  propofed,  or 
even  more  {q.    But  much  farther  inquiry  is  requifite. 

PROP. 


128  Of  the  Senfe  pf  Feeling, 


PROP.     XXVI. 

To  examine  how  far  the  Phenomena  of  Itching  and  Titil* 
lation  are  agreeable  to  the  DoHrine  of  Vibrations. 

Itching  often  attends  the  beginning  and  ending 
of  inflamniations,  and  particularly  the  eruption  of  in- 
flafiimatory  puftules.  We  may  conclude  therefore, 
according  to  the  fotrgoing  account  of  infiaainnations> 
that  itching  is  caufed  by  a  moderate  increafe  of  vi- 
brations, in  a  part  of  fmall  extent. 

It  is  agreeable  to  this^  that  the  lodgment  of  the 
perfpirable  matter,  or  other  cutaneous  lecretion, 
when  hardened,  occaHons  itching;  for  it  is  eafy  to 
conceive,  that,  in  thefe  caies,  an  obfl:ru£tion  and  flight 
inflammation  in  the  fmall  vefliels  of  the  flcin  may  arife. 

Preflure,  which  allays  itching,  may  be  fuppofed  to 
do  this  by  checking  the  vibrations. 

Scratching  may  convert  it  into  a  pleafure,  by  cott\- 
municating  the  increafcd  vibrations  to  the  neighbour- 
ing parts,  in  fuch  a  degree  as  falls  within  the  limits 
of  pleafure.  And  as  this  freer  communication  caufed 
by  fcratching  may  increafe  the  vibrations  in  the  neigh- 
bouring parts,  fo  it  may  leflen  thofe  which  fubflfted 
before  in  the  point  that  itched,  thus  reducing  all  to 
an  equality,  or  nearly  fo.  Ac  the  fame  time  it  ap- 
pears, that  rude  or  long* continued  fcratching  muft, 
by  the  increafe  of  vibrations,  which  it  occafions,  alfo 
by  laceration,  increafe  the  heat,  inflammation,  and 
itching,  and  even  end  in  pain. 

Friftion  of  the  flcin,  without  previous  itching,  ex- 
cites a  pleafurable  fcnfation ;  and  alfo  ends  in  inflam- 
mation and  pain,  when  carried  too  far,  for  the  like 
'reafons. 

Since  extreme  parts  arc  more  apt  to  receive  an  in- 
creafe of  vibrations  than  others,  as  has  been  obfcrvedj 
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ic  appears,  that  the  itching  of  the  nofe  and  anus  may 
be  expected  to  attend  worms  in  the  ftomach  or  in- 
teftincs,  and  the  itching  of  the  glans  penis  and  anus  a 
flight  inflammation  at  the  neck  of  the  bladder  from 
a  ftone.  Thefe  inftances  (hew,  that  vibrations  run 
freely  along  the  furfaces  of .  uniform  membranes ; 
and  this  is  farther  conBrmed  in  the  laft  cafe,  by  the 
check  which  a  preffure  made  in  perinao^  or  any  where 
upon  the  urethra,  will  give  to  the  itching  in  the 
glans. 

Titillation  is  nearly  related  to  itching.  It  is  ex- 
cited by  flight  impreflions  upon  the  more  fenflble 
parts,  frequently  renewed  i  and  this  may  fliew,  that  ic 
ari(e^  from  an  increafe  of  vibrations.  The  impref- 
iions  muft  be  fb  flight  as  not  to  excite  a  contraction  in 
the  neighbouring  mufcular  fibrils^  and  alfo  frequently 
renewed,  that  the  increafe  of  vibrations  may  diffufe  it- 
fclf  farther  and  farther  perpetually  $  and  thus  the  whole 
nervous  fyftem  may,  in  fome  cafes,  be  at  laft  piit  into 
a  pleafurable  ftate,  approaching  to  the  limits  of  pain^ 
and  pafling  within  them  at  times. 

Hence  it  appears,  that  as  foon  as  children '  have 
learnt  to  cry,  or  yield  a  (bund,  from  nafcent  pains^ 
and  from  pleafures  ju(l  pa(ring  into  pains,  titillation 
may  excite  (hort,  alternate,  nafcent  cries  in  them,  1.  e. 
laughter,  but  not  before.  If  the  impre(Sons  be  made 
upon  the  cheft,  the  efFcdt  will  be  quicker  and  ftronger, 
becaufe  thefe  impre(rions  have  a  dired  influence  upon 
the  mufcles  concerned  in  laughter. 

Ifa  feather  be  pafled  flightly  to  and  fro  between 
the  lips,  it  will  excite  a  titillation  there,  which  will 
dilFufe  itfelf  into  the  neigfibouring  parts  of  the  upper 
Jip  and  chin,  and  pafs  into  an  itching  in  them.  The 
original  titillation  between  the  lips  may  be  allayed  by 
prefTing  them  together,  and  the  coniequenc  itching  by 
preflure  and  fridion,  as  in  other  cafes.  All  thele 
things  fuit  with  the  hypothcfis  of  vibrations^  and^^f 
th^eir  free  diffuGon. 
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In  like  manner,  ;he  free  difFufion  of  vibracionSi 
and  their  influence  in  contrafling  the  neighbouring 
mulcles,  may  be  inferred  from  the  vomitings,  which 
are  excited  by  tickling  iht  fauces  with  a  feather. 

PROP.     XXVII. 

2T?  examine  bow  far  the  Senfatiohs  attending  PreJJure^  and 
mufcular  Contra£lion,  are  agreeable  to  the  DoSrine  of 
Vibrations. 

As  fridion  and  titillation  agree  with  heat  in  in- 
creafing  vibrations,  lb  preffure  agrees  with  cold  in 
checking'  them.  Thus  preiTure  abates  the  unea- 
finefs  from  itching,  as  mentioned  above;  and  bind*- 
ing,  or  otherwif;  gently  compreflfing,  parts  in  pain, 
or  inflamed,  i.  e.  parts  in  which  the  vibrations  are 
exceflTive,  will,  for  the  rt^oft  part,  afford  relief  j 
whereas  friflion  would  increafe  the  pain  to  a  great 
degree.  But  the  pain  ufually  becomes  mor&  violent 
the  inftant  the  comprerfion  is  removed.  For  the 
mere  elafticity  of  the  parts  alters  their  figure,  f.  e. 
produces  internal  motions,  with  an  increafe  of 
vibrations.  Preffure  may  alfo  increafe  vibrations  in 
the  internal  parts,  contiguous  to  thofe  where  it  checks 
them  5  or  even  in  the  external  ones,  if  it  be  fo  great 
as  to  occafion  any  confiderable-  diftention  there. 
And  thus  there  may  be  a  variety  of  vibrations  occa- 
iioned  by  the  feveral  kinds  and  degrees  of  preffure, 
fufficient  to  correfpond  to  all  the  variety  of  fenfations 
excited  thereby. 

Mufcular  contraftion  mofl:  commonly  attends  and 
is  attended  by  preffure,  as  in  the  common  motions 
of  handling  and  walking,  whereby  we  overcome 
the  vis  inertia  of  our  own  bodies,  and  of  thofe  which 
we  have  occafion  to  move  or  flop.  Hence  all  the 
fenfations,  which  we  receive  from  the  vis  inertia  of 
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matter,   muft  be  derived  from  thcfc  two  fourccs  of 
mufcular  concraftion  and  preflure. 

Now  it  has  been  obferved  already,  that  nr^ufcular 
contradion  checks  the  vibrations  in-  the  conrradcd 
fibres,  and  increafes  them  in  the  neighbouring  parts. 
And  it  is  eafy.  to  conceive,  that  the  fcnfation  corre- 
fponding  to  this  alteration  of  vibrations  may  fome- 
times  fall  within  the  limits  of  'pleafure,  fometimes  go 
beyond  them.  In  young  animals,  alfo  after  fleep 
and  reft,  in  al),  it  is  ufually  pleafant;  after  much 
labour,  or  fprains,  and  in  inflammations,  painful ; 
and  this,  whether  the  difordered  mufcle  itfelfi  of 
its  antagonift,  be  contradled.  For  there  muft  be  an 
increafe  of  vibrations  in  the  difordered  mufcle  both, 
before  it  can  be  itfelf  contracted,  and  alio  in  con- 
fequence  of  the  contradion  of  its  antagonift ;  as  has 
been  Ihewn  before. 

PROP.    XXVlfl. 

To  examine  bow  far  the  Phenomena  of  Numbnejfes^  and 
paralytical  InfenfibililieSy  are  agreeable  ta  the  DoSrine 
of  Vibrations. 

Numbness,  being  a  diminution  of  fenfibility, 
ought,  according  to  the  doftrinc  of  vibrations,  to 
proceed  from  fuch  caufes*  as  cither  indifpofe  the  parts 
for  the  reception  of  vivid  vibrations,  or  hinder  their 
free  afcent  to  the  brain.  Agreeably  to  this,  a  com- 
preflion  made  upon  the  nerve,  which  leads  to  any 
part,  will  occafion  a  numbnefs  in  that  part,  the 
nerve  below  the  compreflion  being  unfitted  thereby 
to  receive  vibrations  freely,  and  the  nerve  above  in- 
capable of  tranfmitting  freely  fuch  as  are  excited. 
A  compreflion  of  a  blood  vcflTeK  may  have  a  like  ef- 
fe£t,  becaufe  it  muft  leflfen  that  heat,  and  inteftine 
motion,  which  a  free  circulation  would  communicate 
to  the  j^art.  The  compreflSon  uCually  made  upon  the 
flcin,  when  wc  prefs  a  nerve  or   blood  vcflTel,   will 
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a]fo  contribute.  And  external  cold  will  haften  the  ef* 
feftj  when  joined  to  the  juft  named  caules  1  or  pro* 
duce  it  alone,  if  intenfe,  or  loqg  continued.  In  like 
manner,  numbnefs,  from  a  compreflion  made  upon 
the  nerves  or  blood  veflels,  is  much  favoured  by  fleep, 
becaufe  the  pares  are  then  indifpofed  both  co  receive 
and  to  tranfmit  vibrations. 

The  benumbed  limb  feels  larger,  becaufe  any  grofs 
body,  which  encompafies  and  prefles  upon  a  limb 
by  its  weight  or  ftridure,  deadens  the  vibrations  in 
it;  and  therefore  converfely,  when  the  vibrations  are 
io  deadened  from  a  different  caufe,  the  idea  of  a  grofs 
encompafling  body,  or,  which  is  almoft  the  fame 
thing,  of  the  enlargement  of  the  limb,  will  be  fug- 
gefted  to  the  mind.  But  this  circumftance  muft  be 
referred  to  the  head  of  ailbciation. 

When  the  benumbed  part  begins  to  recover  its 
feeling,  violent  prickings  are  often  perceived.  Now 
thefe  feem  to  take  plaee  in  the  points  where  the  na- 
tural vibrations  firft  return,  fuppofe  at  the  ends  of 
the  nervous  papilU,  and  to  arife  frbm  the  confiift 
between  the  natural  vibrations  in  thefe  points,  and 
the  languid  ones  in  the  neighbouring  parts.  How- 
ever, they  come  to  an  equality  at  laft,  by  their  mu- 
tual influences,  as  well  as  by  the  return  of  the  natu- 
ral vibrations  to  all  the  parts;  which  may  lerve  td 
jhew  how  itching  ceafes^  at  laft  of  itfelf.  Fridtion 
helps  to  difperfe  and  remove  thefe  prickings,  and  to 
reftore  the  loft  fenfibility,  which  is  very  fuitable  to 
the  notion  of  vibrations,  and  to  the  effefl  which  it 
has  in  itchings. 

If  the  hand  be  held  down,  and  (haken,  its  mufcles 
being  firft  relaxed  by  a  voluntary  power,  a  numbncfs 
will  be  occafioned,  in  which  the  fingers  feel  large, 
for  the  reafon  given  above.  This  numbncfs  fcems 
to  arife  from  the  irregular  agitations,  or  vibrations, 
excited  in  the  fmall  parts;  which,  being  different 
from  the  natural  ones,  or  thofe  in  which  fenfibility 
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confiftsy  muft  check  them ;  jufl:  as  the  agitations 
of  water  from  the  wind  binder  the  free  propagation 
of  regular  undulations  from  a  done  caft  into  it ;  or  . 
as  any  commotion  of  the  air  checks  the  free  and 
diftinft  communication  of  a  found.  It  feems  alfo^ 
that  thofe  irregular  and  diflbnant  vibrations,  which 
ihaking  the  hand  caufes  in  the  fmall  medullary  par- 
ticles of  its  nerves,  may  pafs  on  from  part  to  part, 
though  not  fo  freely  as  regular  ones. 

From  hence  we  may  proceed  to  confider  the  numb- 
ncfs  occafioned  by  the  ftroke  of  the  torpedo.  For 
the  ofcillations  of  this  fifh's  back  may  neither  be 
ifochronous  in  themfelves,  nor  fuicable  to  tKbfe  which 
exifted  previoufly  in  the  hand ;  and  yet  they  may  be 
ib  ftrong,  as  not  only  to  check  and  overpower  thoie 
in  the  part  which  touches  the  fifh,  but  alfo  to 
propagate  themfelves  along  the  fkin,  and  up  the 
nerves,  to  the  brachial  ganglion,  and  even  to  the 
fpinal  marrow  and  brain;  whence  the  perfon  would 
firft  feel  the  ftupefadion  afcend  along  the  arm  to  the 
fhoulder,  and  then  fall  into  a*  giddtnefs,  and  general 
confuGon,  as  is  affirmed  to  happen  fomctimes.  Some 
efiefts  of  concuflions  of  the  brain,  and  perhaps  of 
the  fpinal  marrow,  alfo  of  being  toffed  in  a  (hip,  of 
riding  backwards  in  a  coach,  and  of  other  violent 
and  unufual  agitations  of  the  body,  ieem  to  bear  a 
relation  to  the  prefent  fubjt(f):.  But  it  would  be  too 
minute  to  purfue  thefe  things. 

When  a  palfy  arifcs  from  an  internal  caufe,  we  may 
fuppoie,  that  the  medullaty  part  of  the  brain,  or  of 
the  fpinal  marrow,  or  the  nerve  itfdf,  in  all  which 
the  veffels  are  extreinely  fine,  and  therefore  liable  to 
obftru£tions,  efpecially  in  old  age,  become  opaque, 
and  unqualified  to  receive  and  tranfmit  vibration^ 
.freely,  according  to  Sir  IJaac  Newton*^  opinion. 
Hence  a  diminution  or  entire  lofs  of  fcnTe  or  motion, 
or  both,  may  follow,  according  to  the  degree  and 
extent  of  the  obftrudtion  and  opacity.     The  voluntary 
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power  of  motion  is  foon  loft,  as  being  an  acquired 
faculty,  and  depending  upon  affociated  circunnftances, 
and  memory^  But  if  there  be  any  degree  of  inflann- 
mation  in  the  fine  veffels  of  the  motory  nerves,  or 
of  the  correfponding  parts  of  the  brain,  this  may  oc- 
cafion  cpnvulfive  motions  j  and  for  the  fanrtc  reafon, 
an  inflammation  in  the  fenfory  nerves,  or  their  origins 
in  the  brain,  may  ocxafion  pain.  Now  it  is  reafonable 
10  expedl  fuch  inflanrimations  in  many  cafes  as  a  confe- 
quence  of  the  obftruftions,  and  both  ^onvulfive  motions 
and  pains  are  often  found  tq  attend  paralytic  affedions. 

PROP.     XXIX. 

To  examine  bow  far  the  Pbanomena  attending  on  venom- 
ous Bites  and  Stings  are  agreeable  to  the  Doiirine  of 
Vibrations, 

That  the  aftive  liquors,  infufed  by  venomous 
animals  after  they  bite  or  fting,  operate,  in  part, 
by  the  violent  vibrations  which  they  excite  in  the 
living  parts  immediately  aflPedbed,  and  which  are 
thence  propagated  along  the  nerves  up  to  the  brain, 
and  alfo  along  the  furface  of  the  body,  by  means  of 
the  continuity  and  uniformity  of  the  (kin,  may  appear 
from  the  following  reafons. 

Firft,  As  the  folids  and  fluids,  fcem  in  general, 
equally  concerned  in  all  the  natural  funftions,  and 
morbid  deviations  from  them,  it  is  moft  reafonable 
to  refer  part  of  the  eflfefts  of  venomous  bites  and 
(lings  to  each.  But  it  is  difficult  to  conceive  how  thefc 
poifons  Ihould  have  any  immediate  eflTedl  upon  the 
folid  nervous  capillaments,  but  by  agitating  their  parts. 

Secondly,  The  aftive  particles  of  thefe  poifons, 
which  are  able,  in  fo  fmall  a  quantity,  to  produce 
fuch  violent  diforders,  and  fometimes  in  a  very  (hort 
fpace  of  time,  may  well  be  conceived  able  alfo  to 
agitate  the  riervous  parts  with  ftrong  vibrations. 

Thirdly, 
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'  Thirdly,  If  we  fuppofe  their  firft  and  nnoft  imme- 
diate efFcft  to  be  upon  the  fluids,  yet  this  may,  or 
muift,  be  agitations,  that  will  afterwards  be  communN 
cated  to  the  folids. 

Fourthly,  The  vibrations  of  the  medullary  par- 
ticles, mentioned  in  this  theory,  feem  peculiarly 
fuited  to  anfwer  the  fevcral  quick  and  furprizing  efFcfts 
of  thcfc  poiibns.  The  pain,  fwelling,  rednefs,  and 
lividnefs,  all  around  the  part  afFedted,  may  eafily  be 
derived  from  the  vibrations  propagated  all  around. 
Oils  and  fats,  rubbed  upon  the  part,  may,  by  damp- 
ing thcfc,  prevent  the  ill  efFccfls.  Vibrations  propaga- 
ted either  along  the  fkin,  through  the  mouth  and  nofe, 
or  up  to  the  brain,  and  thence  along  the  eighth  pair 
of  nerves,  or,  which  is  moft  probable,  both  ways,  to 
that  very  fenfiblepart  the  ftomach,  may  produce 
ficknefs  and  vomitings.  And  if  the  gall-duft  be 
contrafted  from  the  fame  caufe  during  the  vomitings, 
a  fuddcn  jaundjce'  will  follow  from  the  violence  with 
which  the  gall  is  forced  back  into  the  blood  by  the 
aftion  of  vomiting,  Joy,  forrow,  fear,  melan- 
choly, nnay  eafily  follow  according  to  the  rcfpe(5tive 
natures  of  the  poifons,  becaufe  thcfe,  according  to 
this  theory,  all  arifc  from  and  are  attended  by  corre- 
fponding  vibrations  in  the  white  medullary  fabftance 
of  the  brain.  And  a  like  account  may  be  given  of 
the  averfion  to  black,  and  the  delight  in  glaring 
objefts,  and  ftrong  colours.  The  correfponding 
nerves  of  different  animals  have  probably  a  general 
referftblance  to  each  other,  juft  as  the  correfponding 
vifcera  and  fluids  have.  And  thus  the  poifon  of  rabid 
animals  may  have  a  peculiar  power  of  afiVfting  the 
nerves  of  the  faucesj  and  mufcles  of  deglutition,  fo 
as  to  produce  the  hydrophobia.'^  Cold  bathing  alfo, 
and  mufic,  whofc  immediate  eftefts  feem  confined  to 
the  folids,  to  the  exciting  vibrations  in  them,  may 
cure  refpcdlively  in  the  bite  of  a  mad  dog,  and  of  the 
tarantula. 
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However,  what  is  here  alleged  is  not  at  all  to  be  lb 
underftood,  as  if  the  immediate  eflPefts  of  poifons  upon 
the  fluids  were  not  alfo  very  confiderable.  In  foit^e 
cafes  they  n)ay  be  greater,  in  others,  kfs  than  thole 
exerted  upon  the  folids.  It  feems  probable,  that  the 
poifon  is  communicated  from  the  fluids  immediately 
afie£led  to  thofe  at  a  diftance,  chiefly  by  means  of  the 
ferous  veflfels.  For  thefe,  having  numerous  immedt* 
ate  communications  with  each  other,  will  tranfmit  it 
freely,  and  yet  fo  as  that  all  the  neighbouring  parts 
may  be  affefted  fomewhat  in  proportion  to  their  near* 
nefs  to  the  feat  of  the  injury,  as  they  are  found  in  hGt 
to  be ;  whereas,  were  the  difFufion  of  the  poifon  to  be 
made  by  the  circulation  of  the  fluids  alone,  all  the  parts 
would  have  an  equal  chance.  But  the  propagation  of 
the  poifon  along  the  folid  capillaments  of  the  nerves  is 
alfo  a  principal  reafon  why  the  neighbouring  parts  are 
more  affected  than  the  diftant  ones.  The  eflfefts  of 
inoculation  bear  a  great  refemblance  to  thofe  of  ve- 
nomous bites  and  ftings  \  and  the  fame  may  be  faid  of 
venereal  and  other  infedions. 


PROP.     XXX. 

yi  examine  bow  far  the  tangible  ^alities  of  Bodies 
admit  of  an  Explanation  agreeable  to  the  DoSrine  of 
Vibrations. 

Hitherto  we  have  confidered  only  the  more  vigo- 
rous fenfations  of  feeling,  fuch  as  may  be  called  the 
pleafures  and  pains  of  this  fenfe.  We  come  now 
to  the  feeble  and  adiaphorous  fenfations.  Thefe  are 
moiftufc,  dryncfs,  foftncfs,  with  fluidity,  hardnefs, 
fmoothnefs,  roughnefs,  motion,  reft,  diftance,  and 
figure.  Now  it  feems  very  eafy  to  conceive,  that 
thefe,  with  their  feveral  varieties,  may  imprefs  cor- 
rcfponding  varieties  of  vibrations  upon   the  nerves 
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6f  feeling  1  alfo,  that  thefe  laft  varieties  will  be  chiefly  { 

compoficions  of  the  vibrations  arifing  from  preffure,  i 

and  mufcular  contra^ion^  i.  e.  from  the  vis  inertia  of  ' 

matter. 

Thus,  fince  moift  bodies  adhere  to  the  fingers,  and 
fo  leave  a  fmoothnefs  with  their  own  degree  of  cold 
or  heat  upon  them,  moifture  may  be  judged  of  by 
the  touch  from  this  peculiar  alteration  of  vibrations  s 
and  drynefs  from  the  abfence  of  it.  Liquid  bodies 
make  no  alteration  of  figure  in*  our  fingers,  and* 
yield  eafily  to  their  motions :  foft  ones  do  the  fame 
in  a  lei3  degree;  hard  ones  the  contrary.  Smooth 
bodies  niake  an  equable  preffure,  and  give  no  refift- 
ance  to  a  motion  ak>ng  their  furfaces;  rough  ones 
the  contrary.  The  motions  of  our  own  bodies  are 
attended  by  the  vibrations  peculiar  to  prefTure,  and. 
mufcular  contraction ;  of  other  bodies,  which  touch 
our  own,  by  thofc  from  preflure.  We  judge  of 
reft  by  the  abfence  of  thefe.  Diftance  is  judged  of  by 
the  quantity  of  motion,  and  figure  by  the  relative 
quantity  of  diftance.  And  thus  it  appears,  that  all 
degrees  and  kinds  of  thefe  tangible  qualities  may 
imprefs  correfponding  vibrations  upon  thofe  regions 
of  white  medullary  fubftance  of  the  brain,  and  fpinal 
marrow,  which  correfpond  to  the  fkin  and  mulcles.  , 

The  fame  qualities  are  nfiade  alfb  by  means  of 
light  to  imprefs  vibrations  upon  our  eyes,  which  cor- 
refpond in  great  meafore  to  thofc  made  on  the  fenfe 
of  feeling,  fo  as  to  vary  with  their  varieties.  And 
as  the  fenfe  of  fight  is  much  more  extenfive  and 
expedite  than  feeling,  we  judge  of  tangible  quali- 
ties chiefly  by  fight  j  which  therefore  may  be  con- 
fidered,  agreeably  to  Bifhop  Berkley^s  remark,  'as 
a  philofophical  language  for  the  ideas  of  feeling;  be- 
ing, for  the  moft  parr,  an  adequate  reprefentative  of 
them,  and  a  language  common  to  all  mankind,  and  ^ 

in  which  they  all  agree  very  nearly,  after  a  moderate 
degree  of  experience. 

However, 
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However,  if  the  informations  from  touch  and  fight 
^difagree  at  any  time,  we  are  always  to  depend  upon 
touch,  as  that  which,  according  to  the  ufual  ways  of 
Ipeaking  on  chefe  fubjedls,  is  the  true  reprefcntation 
of  the  e0ential  properties,  i.  e.  as  the  earned  and  pre- 
fage  what  other  tangible  impreffions  the  body  under 
conGderation  will  make  upon  our  feeling  in  other  cir- 
cumftances;  al(b  what  changes  it  will  produce  in  other 
bodies ;  of  which  again  we  are  to  determine  by  our 
feeling,  if  the  vifual  language  (hould  not  happen  to 
correspond  to  it  exaiWy.  And  it  is  from  this  difference 
that  we  call  the  touch  the  reality,  light  the  reprefen- 
tative:  alfo  that  a  perfon  born  blind  may  foretel  with 
certainty,  from  his  prefent  tangible  impreffions,  what 
others  would  follow  upon  varying  the  circumftances ; 
whereas  if  we  could  fuppofe  a  perfon  to  be  born  with- 
out feeling,  and  to  arrive  at  man's  eflate,  he  could  not 
from ,  his  prefent  vifible  impreffions  judge  what  others 
would  follow  upon  varying  the  circumftances.  Thus 
the  pidlure  of  a  knife,  drawn  fo  well  as  to  deceive  his 
eye,  would  not  when  applied  to  another  body,  pro- 
duce the  fame  change  of  vifible  impreffions,  as  a  real 
knife  does,  when  it  feparates  the  parts  of  the  body 
through  which  it  pafTes.  But  the  touch  is  not  liable  to 
thefe  deceptions.  As  it  is  therefore  the  fundamental 
fource  of  information  in  refpeft  of  the  efTcntial  pro- 
perties of  matter,  it  may  be  confidcred  as  our  firfl  and 
principal  key  to  the  knowledge  of  the  external  world, 

PROP.    XXXI. 

To  explain  in  what  Manner  v^e  are  enabled  to  judge  of 
the  Seat  of  Impreffions  made  on  the  external  Surface  of 
our  Bodies. 

When  we  apply  the  parts  of  our  bodies  to  each 
other,  particularly  our  hands  to  the  feveral  parts  of 
the  furface  of  our   bodies,   we  excite  vibrations   in 

both 
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both  parts,  viz.  both  in  the  hands,  and  in  thut  part 
of  the  furface  which  we  touch.  Suppofe  the  hand 
to  pafs  over  the  furface  gradually,  and  the  firft  im- 
prclTion  will  remain  the  fame,  while  the  laft  alters 
perpetually,  becaufe  the  vibrations  belonging  to  the 
laft  are  excited  in  different  nerves,  and  by  confe- 
qucnce  enter  the  brain,  or  fpinal  marrow,  at  different 
parts.  And  this  difference  in  the  laft  impreffion, 
or  its  vibrations,  correfponding  always  to  the  part 
on  which  the  impreffion  is  made,  will  at  laft  enable 
us  to  determine  immediately  what  part  of  our  bodies 
we  touch ;  u  e.  what  is  the  diftance  of  the  part 
touched  from  the  mouth,  nofe,  (houlder,  elbow,  or 
other  remarkable  part,  confidered  as  a  fixed  point. 

For  by  paffing  frequently  from  the  mopth,  nofe,  fire, 
to  the  part  under  confideration,  children  learn  this  very 
early,  even  without  attending  to  it  at  all  explicitly. 

Sight  alfo  helps  us  to  judge  of  this  diftance  in  the 
parts,  which  are  frequendy  expofed  to  view,  and  this 
in  proportion  to  tbar  frequency. 

Let  us  fuppofe  then,  that  we  are  able  to  determine 
at  once  what  external  pai:t  of  our  bodies  we  touch,  i,  e. 
to  determine  how  it  is  fituated  in  refpcft  of  the  other 
parts,  and  to  ftiew  the  correfpondipg  part  in  the  body 
of  another  perfon ;  it  will  follow,  that  if  a  like  impref- 
fion be  made  not  by  our  own  hand,  but  by  that  of 
another,  or  by  any  foreign  body,  we  fhall  know  at 
once  the  part  on  which  it  is  made.  We  Ihall  alfo,  fup- 
pofing  us  arrived  at  a  fufficient  degree  of  voluntary 
power  over  the  mufclcs,  be  able  at  once  to  put  cur 
hand  upon  the  part  on  which  the  impreffion  is  made. 

By  degrees  we  (hall  learn  to  diftinguilh  the  part, 
not  only  when  an  impreffion  like  the  gentle  ones 'of  our 
hands  is  made  upon  it,  but  alfo  when  a  vivid,  rude, 
or  painful  one  is.  For,  firft,  all  impreflions  made 
upon  the  fame  part  agree  in  this,  whatever  be  their 
differences  as  to  kind  and  degree,  that  they  enter  by 
the  fame  nerves,  and  at  the  fame  part  of  the  brain,  and 

fpinal 
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fpinal  marrow.  Secondly,  we  imprefs  a  great  variety 
of  lenfations  ourfelves  by  our  hands,  according  as 
they  are  hot  or  cold,  by  friAion,  fcratching,  &c.  and 
moft  imprelfions  from  foreign  bodies  will  bear  fome 
refemblance  to  fome  of  thefe.  Thirdly,  we  often 
fee  upon  what  part  impreflions  from  foreign  bodies 
arc  made.  Fourthly,  when  they  leave  permanent  cf- 
fedts,  as  in  wounds,  burns,  &c.  we  always  examine 
by  feeling,  where  the  impreflion  was  made. 

Now  from  all  thefe  things  laid  together  it  follows, 
that  in  itchings  from  an  internal  caufe,  and  in  im* 
preflions  where  neither  our  hand  nor  eye  give  us  any 
information,  we  (hall,  however,  be  able  to  determine  at 
once  with  tolerable  accuracy  what  external  part  is  af- 
feded,  and  to  put  our  hand  upon  it,  fo  as  to  confirm 
our  prefent  judgment,  and  render  oqr  future  judg* 
ment,  and  voluntary  power,  more  certain  and  ready. 
We  (hall  alfo  do  this  moft  readily  in  thdfe  parts  which 
we  fee  and  feel  mdBi  frequently,  the  hands  for  in- 
ftance;  lefs  fo,  ceteris  paribus^  in  thofe  we  feldom 
fee  Or  feel ;  and  leaft  fo,  where  we  never  fee  the  partj 
and  (eldom  touch  it.  At  leaft  this  feems  to  refult 
from  the  theory.  But  it  is  to  be  obferved,  that  the 
fa6t  oiight  to  be  tried  chiefly  in  children.  For  in 
adults  the  fc veral  degreed  approach  more  to  perfec- 
tion, /•  e.  to  an  equality  among  themfelves. 


PROP.     XXXII. 

^0  explain  in  what  Manner ^  and  to  what  Degree^  we 
are  enabled  to  judge  of  the  Seat  of  internal  Pains. 

H£RE  we  may  obferve,  firft,  that  as  we  never  fee 
or  feel  the  internal  parts,  fuch  as  the  lungs,  heart, 
ftomach,  inteftines,  liver,  kidneys,  bladder,  &c.  we 
can  have  no  direct  information  in  the  manner  ex- 
plained under  the  foregoing  proportion. 

Secondly, 
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Secondly,  Since  all  p^ins  diffufe  an  increalc  of 
vibrations  into  the  neighbouring  parts,  the  increafed 
vibrations  ih  the  external  parts,  arifing  from  internal 
pains,  will  be  a  grofs  general  diredbion,  fo  as  to  de- 
termine the  feat  of  the  pain  within  grois  limits,  in 
refped  of  fuperior  and  inferior,  anterior  and  pofterior, 
right  and  lefr. 

Thirdly,  Preffing  the  external  parts,  fo  as  to  aug* 
ment  or  alleviate  the  internal  pain,  muft  contribute  alfo. 

Fourthly,  Since  all  the  internal  parts  in  the  thorax 
and  abdomen  receive  branches  from  the  intercoftal 
nerve,  which  communicates  with  each  vertebral  pair, 
it  follows  that  the  internal  pains  will  (end  vibrations 
up  to  the  fpinal  marrow^  which  will  enter  in  at  the  fame 
parts  of  ir,  as  the  vibrations  from  external  pains  in 
the  neighbourhood.  At  the  fame  time  ic  appears  from 
the  many  ganglions,  plexufes,  and  communications  of 
nerves  in  the  thorax  and  abdomen^  alfo  from  the 
origin  and  diftribution  of  the  nerves  of  the  cauda 
equina^  that  this  can  be  no  more  than  a  grofs  general 
dire&ion ;  and  that  the  great  number  of  fympathetic 
influences  from  thefe  caufes,  alfo  from  the  running  of 
vibrations  along  membranes,  and  from  their  fixing  par- 
ticularly in  nervous  parts,  or  extreme  ones,  will  give 
occafion  to  many  deceptions  here,  and  in  certain  cafes 
make  the  pain  be  felt,  1.  e.  appear  to  be,  in  parts  at 
a  confiderable  diflance  from  the  feat  of  the  diforder. 

Fifthly,  Suppofc  the  patient  to  fhcw  by  the.exter- 
nal  parts  whereabouts  his  pain  is  felt  internally,  then 
the  phyfician  may,  from  his  knowledge  of  the  fituation 
of  the  internal  parts  in  refpeft  of  the  external,  gucfs 
pretty  nearly,  what  internal  part  is  afFe6ied. 

Sixthly,  The  fymptoms  attending  the  pain,  its 
caufe  and  confcquences,  compared  with  the  natural 
funftions  of  the  parts,  with  the  hiflory  of  difcales, 
and  morbid  diffcdions,  will  enable  the  phyfician  io 
determine  with  great  precifion  in  fome  cafes,  and 
help  a  little  in  mofl.  ^ 

Seventhly, 


** 
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Seventhly,  When  the  patient  has  had  long  experi- 
ence of  the  fame  kind  of  internal  pains,  or  of  differ- 
ent ones,  he  defcribes  more  exactly,  and  alfo  gets 
certain  fixed  points,  to  which  he  refers  his  pains. 

Eighthly,  Anatomifts  and  phyficians  may  fomctim^s 
judge  with  great  cxadnefs  in  their  own  cafes,  having 
both  a  knowledge  of  the  parts,  and  their  funftions, 
and  alfo  their  own  feelings,  to  guide  them. 

This  fubjed:  deferves  a  particular  and  accurate 
examination,  it  being  of  great  confcquence  to  be  able 
to  difcover  the  feat  and  caufa  proxima  of  the  dif- 
temper,  from  the  complaints  of  the  patient,  and  from 
the  previous  concomitant,  and  confequent  circum- 
ftances.  I  hope  thefe  two  propofitions  may  caft  fomc 
light  upon  it. 

Here  we  may  add  an  obfervation  dcducible  from 
the  doftrine  of  affociaiion,  viz.  as  we  learn  by  de- 
grees, from  imprefllons  made  on  the  furfaces  of  our 
bodies,  to  attend  particularly  to  the  fenfations  im- 
preffed  on,  or  exifting  in  each  part,  at  pleafure,  .f.  e. 
to  magnify  the  vibrations  which  take  place  in  it; 
fo,  after  diforders  in  the  internal  parts,  the  aiTociated 
circumftanccs  feem  often  to  renew  the  painful  vibra- 
tions there,  and  to  occafioo  either  the  return  of  the  like 
diforder,  or  fome  other ;  at  leaft  to  have  a  confider- 
able  (hare  in  thefe  effefts,  when  produced  by  their 
caufes  in  an  inferior  degree.  Thus  diforders  in  the 
bowels,  caufed  at  firft  by  acrid  imprefllons,  lay  the 
foundation  for  a  return  of  like  diforders  on  lefs  oc- 
cafions.  Thus  women  that  have  often  mifcarried, 
feem  to  irritate  the  mufcular  fibres  of  the  uurus  by 
the  recolledtion  of  the  aflbciated  circumftances,  and  fo 
to  difpofe  thcmfelves  to  mifcarry  more  than  accord- 
ing-to  the  mere  bodily  tendency;  fear  and  concern 
having  alfo  a  great  influence  here.  All  this  will  be 
farther  illuftrated  by  what  follows  under'  the  next 
propofition. 

PROP. 
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PROP.     XXXIII. 

» 

To  explain  in  what  Manner y  and  to  what  Degree y  the 
Plea/ures  and  Pains  of  Feeling  contribute^  according 
to  the  DoSlrine  of  ylffociation^  to  the  Formation  of  our 
inteUeSiual  Pleafures  and  Pains. 

It  follows  from  the  foregoing  account  of  the  power 
of  leaving  traces,  and  of  aflbciation,  that  all  the' 
pains  from  intdife  heat  and  cold,  wounds,  inflam- 
mations, &c.  will  leave  a  difpofition  in  the  nervous 
fyftem  to  run  into  miniature  vibrations  of  the  fame 
kind,  and  that  thefe  miniature  vibrations  wiU  be  exci- 
ted chiefly  by  the  aflbciated  circumftances.  That  is 
to  fay.  The  appearance  of  the  fire,  or  of  a  knife,  cfpe- 
cially  in  circumftances  like  to  thofe  in  which  the  child 
was  burnt  or  cut,  will  raife  up  in  the  child's  nervous 
fyftem  painful  vibrations  of  the  fame  kin4  with,  but 
lefs  in  degree  than,  thofe  which  the  a£tual  burn  or 
wound  occafioned. 

By  degrees  ihefe  miniature  pains  will  be  transferred 
upon  the  words,  and  other  fymbols,  which  denote  thefe 
and  fuch-like  objects  and  circumftances :  however,  as 
thei  diifufion  is  greater,  the  pain  transferred  from  a  (ingle 
caufc  muft  become  lefs.  But  then,  fince  a  great  variety 
of  particular  miniatures  are  transferred  upon  each 
word,  (ince  alfo  the  words  exprelTing  the  feveral  pains 
of  feeling  affeft  each  other  by  various  alleciations, 
and  each  of  them  transfers  a  miniature  of  its  own  minia- 
.ture  upon  more  general  words,  &c.  it  comes  to  pafs 
at  laft,  that  the  various  verbal  and  other  fymbols  of 
the  pains  of  feeling,  alfo  of  other  pains  bodily  and 
mental,  excite  a  compound  vibration  formed  from  a 
variety  of  miniatures,  which  exceeds  ordinary  aftual 
pains  in  ftrength.  Thefe  compound  vibrations  will 
-alfo  have  a  general  refemblance,  and  particular  differ- 
ences in  refpeft  of  each  other. 

It 


144  Of  the  Senje  of  Feeling. 

It  follo«(^s  therefore  a  priori,  as  one  may  fay,  and  by 
a  fynthetic  kind  of  demonftradon,  that>  admiccing  the 
powers  of  leaving  traces,  and  of  aflbciacion,  compound 
or  mental  pains  will  arife  from  fimple  bodily  ones  by 
wczns  of  words,  fymbols,  and  afibciated  circumftances. 
And  they  ieem  to  me  to  anfwer  in  kind  and  degree  to 
the  fafts  in  general.  If,  farther,  we  admit  the  doArine 
of  vibrations,  then  thefe  compound  mental  pains  will 
arife  from,  or  be  attended  by,  violent  vibrations  in 
the  nervous  fyftem,  and  particularly  in  the  brain. 

Agreeably  to  this  account,  we  may  obferve,  that  the 
mere  words  denoting  bodily  pains,  though  not  formed 
into  propofitions  or  threatenings,  afied  children.  How- 
ever, (ince  there  happen  daily  aflfociations  of  the  mere 
words  with  freedom  and  fecurity,  and  of  propofitions 
and  threatenings  with  fufferings,  children  learn  by  de- 
grees to  confine  their  fear,  forrow,  &c.  to  thofe  things 
which  are  efteemed  the  genuine  figns,  reafons;  caufes, 
&c.  of  fufFerings.  This  is  the  cafe  in  general ;  but 
there  are  great  particular  differences  both  in  children 
and  adults  j  which  yet,  if  accurately  purfued,  would 
probably  not  only  be  confident  with,  but  even  con- 
firm and  illuftrate,  the  doctrine  of  aflbciation. 

And  we  may  conclude  upon  the  whole,  fince  the 
pains  of  feeling  are  far  more  numerous  and  violent 
than  thofe  of  all  the  other  fenfes  put  together,  that 
the  greateft  part  of  our  intellectual  pains  are  deducible 
from  them. 

In  like  manner  the  pleafures  of  an  agreeable  warmth, 
and  refrelhing  coolnefs,  when  we  are  cold  or  hot  re- 
fpe£tively,  of  gentle  fridtion  and  titiliation,  leave 
traces  of  themfelves,  which  by  aflbciation  are  made 
to  depend  upon  words,  and  other  fymbols.  But  thefe 
pleafures,  being  faint  and  rare  in  comparifon  of 
others,  particularly  of  thofe  of  tafte,  have  but  a  fmall 
(hare  in  forming  the  intelle£tual  pleafures.  Titiliation 
may  perhaps  be  excepted.  '  For  laughter,  which  arifes 
(torn  ir,    is   a  principal  plcafure  in  young  children, 

«  and 
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and  a  principal  fource  of  the  other  pleafures,  parti- 
cularly of  thofc  of  fociality,  and  benevolence.  Far- 
ther, (incc'che  miniatures  left  by  the  pains  of  feeling 
muft  in  fome  cafes  be  faint  originally,  in  others  decline 
from  the  difFufion,  tKe  faintnefs  of  the  aflfociation, 
&c.  thcfe  miniature  pains  will  often  fall  within  the 
limits  of  pleafure,  and  confequently  become  fources 
of  intelledlual  pleafure;  as  in  recollefting  certain' 
pains,  in  feeing  batdes,  ftorms,  wild  beads,  or  their 
piftures,  or  reading  defcriptions  of  them. 

PROP.     XXXIV. 

To  give  an  Account  of  the  Ideas  generated  by  tangible 

Itnprejftons* 

Here  it  may  be  obferved,  firft,  that  the  very 
words,  burn^  wound,  &c.  feem  even  in  adults,  though 
not  formed  into  propofitions,  or  heightened  by  a 
conjunftion  of  circumftances,  to  excite,^  for  the  moft 
part,  a  perception  of  the  difagreeable  kind;  how- 
ever, fo  faint  in  degree,  that  it  may  be  reckoned 
amongft  the  number  of  ideas,  agreeably  to  the  de- 
finitions given  in  the  introdudlion. 

Secondly,  The  words  cxpreffing  the  pleafures  of 
this  fenfe  are  probably  attended  with  perceptions,  though 
ftill  fainter  in  degree.  Thefe  perceptions  mjy  there- 
fore be  called  the  ideas  belonging  to  thofe  words. 

Thirdly,  the  words  fnoifiy  dry,  /oft,  bard,  Jmooth, 
rough,  can  fcarce  be  attended  with  any  diftinguiih- 
able  vibrations  in  the  fingers,  or  parts  of  the  brain 
correfponding  thereto,  on  account  of  the  faintnefs 
of  the  original  imprcfTions,  and  the  great  varieties 
of  them ;  however,  analogy  leads  us  to  think,  that 
fbmething  of  this  kind  mufl  happen  in  a  low  degree. 
But  when  the  qualities  themfelves  are  felt,  and  the 
appropriated  vibrations  ralfcd,  they  lead  by  aflbciation 
to  the  words  expreffing  them  \  and  thus  we  can  diftin- 
/  Vol.  I  L.  guifh 
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gui(b  the  feveral  tangible  qualities  from  each  other 
by  the  differences 'of  their  vibrations^  and  declare  in 
\yords  what  each  is. 

Fourthly,  The  vibrations  excited  in  the  fenfe  of 
feeling  by  aiotion,  dillance,  and  figure^  are  fo  faint, 
and  fo  various,  that  neither  thefe  words,  nor  any  rela- 
ted expreffions,  can  be  fuppofed  to  excite  any  mini- 
ature vibrations  in  this  (enfe.  Yet  ftill,  upon  feeling 
motions  and  figures,  and  pafling  over  diftances,  the 
differences  of  vibrations  from  prefTure  and  mufcular 
contraftion,  /.  e.  from  the  vis  inertia  of  our  own 
bodies,  or  of  foreign  matter,  fuggcft  to  us  the  wor^s 
exprefUng  thefe,  with  their  varieties,  by  affociation. 

Fifthly,  The  great  extent  of  the  fcnfe  of  feeling 
tends  to  make  the  miniatures  fainter,  efpecially  as  far 
as  the  external  parts  are  concerned ;  and  would  pro- 
bably have  fo  powerful  aa  efTed  upon  the  miniatures 
raifed  i^  the  internal  parts,  as  to  make  them  by  oppo- 
fing  deftroy  one  another,  did  not  all  the  impreflions  of 
the  fame  nature,  viz.  all  thofe  from  heat,  from  cold, 
from  friction,  &c.  by  whatever  external  part  they  enter, 
produce  nearly  the  fame  efFeft  upon  the  brain.  Whence 
th€  feverai  miniatures  left  by  particular  imprefTions  of 
th'e  fame  kind  muft  ftrengthen  one  anpther  in  the 
internal  parts,  at  the  fame  time  that  they  obliterate  one 
another  in  the  external  ones.  However,  where  a  per- 
fon  has  fuffered  much  by  a  particular  wound,  ulcer, 
&c.  it  feems  according  to  the  theory,  that  an  idea  of 
it  (hould  be  left  in  the  part  afFeded,  or  correfponding 
region  of  the  brain,  or  fpinal  marrow. 

Sixthly,  T-he  vifible  ideas  of  the  bodies  which  im- 
prefs  the  feveral  fenfations  of  feeling  upon  us,  are,  like 
all  other  vifible  ones,  fo  vivid  and  definite,  that  they 
mix  themfelves  with,  and  fomewhat  obfcure,  the  moft 
vivid  ideas  of  feeling,  and  quite  overpower  the  faint 
ones.  Sight  communicates  to  us  at  once  the  fize, 
fliape,  and  colour  of  objedts ;  feeling  cannot  do  the 
laft  at  all,  and  the  two  firft  only  in  a  tedious  way ;  and 
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is  fcarce  ever  employed  for  that  purpofe  by  thofe  who 
fee.  Hence  perfons  born  blind  muft  have  far  more 
vivid  and  definite  ideas  of  feeling  than  others.  An 
inquiry  into  their  real  experiences  would  greatly 
contribute  to  correft,  illuftrate,  and  iniprove,  the 
theory  of  ideas^  and  their  aflbciationsi 

PROP.    XXXV. 

To  explain  the  automatic  Motions^  which  arife,  from 

tangible  Impreffions. 

The  principal  of  thefe  is  the  aftion  of  crying^ 
which  is  in  all  animals,  but  efpeciaUy  young  ones> 
the  natural  and  neceflary  confequence  of  pain.  I 
have  already  given  ibme  account  of  this  adion ;  but 
will  here  enter  into  a  more  particular  detail  of  the 
circumftances,  and  their  agreement  with  the  foregoin'g 
theory. 

Let  us  fuppofe  then  a  young  child  to  have  a  very 
painful  impreffion  made  upon  the  fkin,  as  by  a  burn. 
It  is  plain  that  the  violent  vibrations  excited  in  the 
injured  part,  will  pafs  up  to  the  brain,  and  over  the 
whole  mufcular  fyftem,  immediately ;  putting  all  the 
mufcles  into  a  ftate  of  contradtion,  as  much  as  may 
be,  I.  e.  making  the  ftrongeft  fet  of  mufcles  every 
where  overpower  the  weaker,  for  a  certain  time,  and 
then  give  place  to  them  for  a  certain  other  time,  and 
fo  on  alternately.  Since  therefore  the  mufcles  of  ex- 
piration are  ftronger  than  thofe  of  infpiration,  the 
air  will  be  forced  ftrongly  out  of  the  thorax  through 
the  larynx,  and,  by  confequence,  yield  a  found.  It 
contributes  to  this,  that  the  mufcles  of  the  os  hyoides 
and  larynxy  afting  all  together,  and  drawing  different 
ways,  muft  fufpend  the  cartilages  of  the  larynx,  fo  as 
both  to  narrow  the  paffage  of  the  air,  and  aJib' render 
thefc  cartilages  more  fufceptiblc  of  vibrations.  As 
to  the  mufcles  which  contract  and  dilate  the  larynx, 
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they  are  perhaps  about  equal  in  ftrength  to  each  other, 
and  therefor,e  may,  by  oppofmg  each  other,  keep 
the  chink  in  a  date  intermediate  between  its  leaft  and 
greateft  dilatation. 

That  the  ftrongeft  fet  of  antagonift  mufcles  over- 
power the  weaker,  during  the  great  effort  in  crying, 
may  farther  appear  from  the.  aftioo'^of  the  extenfors 
of  the  neck,  and  flexors  of  the  hand  (both  which  fets 
are  flronger  than  their  antagonifts)/  at  that  time. 

If.  it  be  objefted  here,  that  the  elevators  of  the 
lower  jaw,  being  ftronger  than  the  depreflTors,  ought 
to  keep  the  mouth  fhut  during  the  adlion  of  crying, 
according  to  the  foregoing  reafbning,  whereas  the 
contrary  alway  happens  j  I  anfwcr,  firft,  that  when 
both  thefe  fets  of  mufcles  a6b  at  the  fame  time,  in 
proportion  to  their  natural  ftrength,  the  mouth  ought 
to  be  a  litde  opened;  fecondly,  that  the  vibrations 
which  take  place  in  the  cartilages  of  the  larynx  feem 
to  impart  a  peculiar  degree  of  force  to  all  the  neigh- 
bouring mufcles,  i.  e.  to  the  depreffors  of  the  lower 
jaw  J  and,  thirdly,  that  the  mufcles  which  pafs  from 
the  larynx  and  os  byoides  to  the  lower  jaw  aA  to  an 
advantage  in  drawing  it  down,  in  the  prefent  cafe, 
becaufe  the  os  byoides  is  at  this  time  fixed  by  its  other 
mufcles. 

The  diflortions  of  the  face,  which  happen  pre- 
vioufly  to  crying,  and  during  the  courfe  of  it,  feem 
to  be  fufEciendy  agreeable  to  the  notions  here  ad- 
vanced J  the  mufcles,  which  draw  the  lips  from  each 
other,  being  much  flronger,  than  thofe  which  clofc 
them. 

The  manner  in  which  titillation  occafions  laughter 
in  its  automaric  ftate,  has  been  already  explained. 
We  may  add  here,  that  touching  the  cheeks  of  young 
children  gently  will  excite  fmiling. 

Fri£tion   alio   occafions   many   automatic  motions 

in  young  children,   as  may  be  obferved  when  their 

naked  bodies,   or  hairy  fcalps,   are  rubbed   by   the 

nurfe's 
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aurie's  hand  \  the  motion  being  determined  in  thefe 
cafes,  as  appears,  by  the  ftrength  and  vicinity  of  the 
roufcles. 

The  contraAion  of  the  hand  in  young  children, 
which  has  been  taken  notice  of  already,  may  be 
excited  by  titBlation,  fridion,  and  almoft  any  impref- 
fion  on  the  palm ;  and  is  to  be  deduced  partly  from 
the  fuperior  ftrength  of  the  flexors  here,  partly  from 
the  cxquifice  fenfibility  of  the  palm.  The  contraftion 
of  the  foot  from  impreffions  made  on  the  fole  is  ana- 
logous to  that  of  the  hand. 

It  may  not  perhaps  be  amifs  to  add  here,  that  the 
cellular  fubftance  intervenes  lefs  between  the  flcin  and 
fubjacent  mufcles  in  the  fcalp,  palm^  and  fole,  than 
in  other  parts,  as  appears  both  from  anatomical  in- 
fpeftion  and  cmphyfemas ;  and  that  this  may  increafe 
the  influence  of  the  impreffions  on  thefe  parts  over 
the  fubjacent  mufcles. 


PROP.     XXXVI. 

To  explain  the  Manner^  in  which  the  automatic  Motions^ 
,     mentioned  in  the  lafl  Propojitiony  are  converted  into 
voluntary  and Jemivoluntary  ones. 

This  has  been  done,  in  fome  meafure,  already, 
in  refpeft  of  the  aftions  of  crying,  and  contrafting 
the  hand,  and  their  derivatives,  fpeaking  and  hand- 
ling; and  will  be  done  more  completely  hereafter 
in  a  propofition  appropriated  to  the  diftinft  con- 
fideration  of  the  motions  that  are  pcrfedlly  voluntary. 
I'have  therefore  inferted  the  prcfent  propofition  chiefly 
for  the  fake  of  regularity,  and  that  the  reader  might 
have  in  one  (hort  view,  from  the  propofitions  of  this 
feftion,  all  the  principal  heads  of  inquiry  relating  to 
the  fcnfe  of  Feeling. 

L  3  It 
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It  may  not,  however,  be  innproper  here  to  obfcrve, 
that  the  great  variety  of  friftions,  flexures,  and  po- 
fitions,  which  nurfes  give  to  young  children,  nnake 
a  proportional  variety .  of  combinations  .of  mufcles 
which  a6l  together ;  and  that  thefe,  by  oppofing  the 
natural  ones  from  juxtapofition,  derivation  of  nerves, 
&c.  to  a  certain  degree,  prepare  the  way  for  fuch 
voluntary  combinations,  as  are  requiQte  in  the  future 
incidents  of  life* 


SECT. 
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SECT.     II. 

OF    THE    SENSE    oV    TASTE. 

PROP.     XXXVII. 

To  affign  the  Extent  of  the  Organ  of  T^afle^  and  to 
explain,  in  general,  the  different  Powers  lodged  in  the 
different  Parts  of  it. 

The  tafte  may  be  diftinguifhed  into  two  kinds^  as 
before  obfervcd  of  fecling>  viz.  ihe  particular  ex- 
quifite  one,  which  rcfides  in  the  tongue,  and  efpcci- 
ally  in  the  tip  of  it ;  and  the  general  one,  which 
extends  itfelf  to  the  infides  of  the  lips  and  cheeks, 
to  the  palate,  fauces,  oefopbagus,  ftomach,  and  whole! 
alimentary  du6b,  quite  down  to  the  anus-,  the  fenfi- 
bility  growing  perhaps  lefs  and  lefs,  perpetually,  in 
going  from  the  ftomach  to  the  re5lum.  The  fen- 
fibiliiy  of  the  alimentary  du£t  is  probably  of  the 
fame  kind  with,  and  not  much  greater  in  degree 
than>  that  of  the  internal  furfaces  of  the  gall- bladder, 
urinary-bladder,  pelvis,  ureters,  and,  .  in  general, 
of  the  fccretory  and  excretory  veflels,  and  of  the 
receptacles  belonging  to  th.e  glands.  But  I  refer 
the  fcnfations  of  this  duft  to  the  tafte,  on  accou^nt  of 
their  connexion  with  thofe  of  the  tongue,  in  refpeft 
of  their  caufes,  u(es,  and  eiFe(5ts. 

As  to  the  particular  and  fuperior  powers  of  the 
tongue,  they  may,  in  part,  be  deduced  from  the 
number  and  largenefs  of  its  papilla,  and  from  their 
rifing  above  the  furface  in  living  perfons  more  re- 
markably than  any  other  fentient  papilla  in  the  whole 
body,  fo  as  to  be  extreme  parts  in  an  eminent  degree. 
To  which  we  ought  perhaps  to  add,  that  the  tip  and 
fides,  in  which  the  tafte  is  moft  exquifite,  are  alfo 

L  4  extreme 


1 5a  Of  the  Senje  of  Tafte. 

extreme  parts.  But  there  may  be  likewifc  a  different 
peculiar  diftribution,  and  other  caufes  of  an  exquifite 
fcnfibility,  in  the  nerves  of  the  tongue. 

It  dcferves  notice  here,  that  the  friftion  of  the 
tongue  againft  the  palate  is  neccfiary,  in  order  to  ex- 
cite the  taftes  of  the  aliments,  which  we  mafticate,  in 
perfeftion.  This  pra£tice  is  analogous  to  that  of 
rubbing  the  ends  of  the  fingers  upon  fuch  bodies  as 
we  examine  accurately  by  feeling;  and  both  appear 
fuitable  to  the  notion  of  vibrations;  alfo  to  that  of 
the  diftention  and  ereftion  of  the  fenticnt  papilU : 
which  may  even  be  fcen  in  the  papilU  of  the  toitgue. 

It  has  been'  obferved,  that  bitters  and  acids  ap- 
plied to  fungufes.  of  the  brain,  and  even  to  iffues  upon 
the  veriexy  have  fometimes  occafioned  the  fenfations 
of  the  taftes  refpedively  arifing  from  the  fame  blisters 
and  acids,  when  applied  to  the  tongue.  This  may 
perhaps  be  folved  by  fuppofing,  that  the  bitters  and 
acids,  when  applied  to  the  nerves  of  the  fifth  pair, 
in  the  fungufes  of  the  brain,  and  to  thofe  of  the 
feventh,  or  perhaps  of  the  fifth  alfo,  in  the  iffues  (for 
the  fifth  pair  may  tranfmit  foa>e  branches  to  the  ex* 
ternal  integuments  from  the  dura  maier,  at  the  vertex)^ 
fend  up  their  own  fpecific  vibrations  into  thofe  regions 
of  the  brain,  which  are  the  peculiar  relidence  of  taftes, 
u  e.  to  the  regions  which  icorrefpond  to  the  fifth  pair, 
according  to  fome  anatomifts.  And  thele  fenfations 
may  even  afford  fome  evidence,  that  the  fifth  pair, 
not  the  ninths  fupplies.  the  tongue  with  fenfory  nerves. 


PROP. 
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'      PROP.    XXXVIII. 

^0  examine  how  far  the  Phenomena  of  ^aftesy  and 
their  fpecific  Differences^  are  fuitable  to  the  Do£irine 
of  vibrations. ' 

H£R£  I  obferve^  firft^  that  beating  any  fapid  liquid 
increafes  its  tafte^  efpecially  if  it  be  of  the  bitter,  fpi- 
rituous,  or  acrid  kind ;  and,  converfely,  that  the  im- 
prefliion  of  fuch  taftes  generates  a  heat  in  the  organ» 
which  remains  after  the  peculiar  tafte  ceaics.  Now 
this  connection  of  certain  taftes  with  heat  is  foaie 
prefuaiption,  that  they  arife  from  vibraAns,  provided, 
we  allow  heat  to  arife  from  them,  according  to  the 
common  opinion. 

Secondly,  Since  difagreeable  taftes  moft,  accord- 
ing to  the  account  of  pain  given  above,  arife  fronx 
fuch  a  violence  in  the  vibrations  excited,  as  produce 
the  folulion  of  continuity,  and  pleafant  taftes,  from 
more  moderate  degrees  of  vibrations,  which,  though 
they  approach  to  xijfi  folution  of  continuity,  yet  tall 
fhort  of  it;  the  p^ins  of  tafte  muft  proceed  from 
ftronger  vibrations  than  the  pleafures.  And,  agree- 
ably to  this,  bodies  which  imprefs  very  aftive  and 
difagreeable  taftes,  manifeft  great  aftivity  19  other 
trials,  for  the  mgft  part. 

Thirdly,  It  is  very  difiiqult  to  give  any  plaufijbJe 
account  of  the  great  variety  of  pleafant  and  urSpleafanc 
taftes  from  thp  doftrinc  of  vibrations.  However,  the 
different  frequency  of  vibrations,  which  belongs  to 
the  fmall  particles  of  different  fapid  bodies,  may  be, 
in  a  good  meafure,  the  fource  of  this  great  variety. 
For  if  the  particles  of  the  body  A  ofcillate  twice, 
while  thoie  of  the  body  B  ofcillate  only  once, 
the  fenfations  excited  by  them  may  be  different, 
though  both  fall  within  the  limits  of  pleafur<[|'^  or 
both  pafs  into   thofe  of  pain.     The  differences  of 

degree 


1 54  Of  the  Senfe  of  Tafte. 

degree  may  alfo  ccmribuce ;  for  it  is'  obfervable^  that 
different  difagreeable,  ti|fte$,  in  declining,  leave  agree- 
able ones,  which  approach  to  each  other.  This  I 
have  experienced  in  aloes,  lime,  and  green  tea  not 
fweetened.  It  may  therefore  be,  that  the  different 
difagreeable  taftes  were  fuch  rather  on  account  of 
degree  than  kind.  And,  upon  the  whole,  it  may  be, 
that  the  feveral  combinations  of  the  di^rences  of 
kind  with  thofe  of  degree  may  be  fufEcient  in  number 
to  account  for  all  the  varieties  and  fpecific  differences 
of  taftes. 

Fourthly,  Taftes  appear  to  be  more  different  than 
they'  are  %op  the  odours  which  accompany  fome 
of  them.  And  this  obfervation,  by  reducing  the 
number  of  taftes  properly  fo  called,  does  fomewhat 
leffen  the  difficulty  of  accounting  for  their  num- 
ber. But  then  it  is  alfo  to  be  obferved,  that  part  of 
this  difficulty  is  to  be  transferred  to  the  head  of  odours. 

Fifthly,  the  power  of  diftinguilhing  taftes  feems 
to  depend  upon  fight,  to  a  certain  degree.  And  this 
confideration  alfo  leffens  the  number  of  taftes  pro- 
perly fo  called. 

Sixthly,  If  we  fuppofc  the  fapid  body  to  confift  of 
particles,  that  exdte  vibrations  of  different  frequen- 
cies, which  may  be  the  cafe  of  many  bodies  in  their 
natural  ftate,  and  probably  muft  be  with  fuch  as 
are  compounded  by  art,  compound  medicines  for 
if^ance,  a  great  variety  of  taftes  may  arife,  fome  re- 
fcmbling  the  taftes  of  fimple  bodies,  others  totally 
unlike  thefe ;  juft  as  fome  of  the  colours  refledted  by 
natural  and  artificial  bodies  refemble  one  or  other  of  the 
limplc  primary  ones,  whilft  others  are  colours  that 
can  fcarce  be  referred  to  any  of  thefe.  And  we  may 
farther  fuppofe,  in  both  cafes,  that  where  the  vibra- 
tions approach  fo  near,  in  frequency  as  to  over-rule 
each  other,  and  produce  one  fpecies  only,  there 
refi«l|s  a  tafte,  or  a  colour,  that  refcmbles  a  primary 
one  i  whereas,  if  the  vibrations  differ  fo  much  in  frc- 
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qucncy,  as  that  two  or  more  principal  fpccicfcs  keep 
their  own  frequency,  the  tafte,  or  colour,  generated 
from  them,  cannot  be  likened  to  any  primary  one. 

Seventhly,  That  there  are  different  fpecicfes  of  vi- 
brations, which  yet  all  conftitute  fweet  or  bitter,  I 
conjefture  not  only  from  the  foregoing  general  reafon- 
ing,  but  alfo  becauie  there  are  both  Tweets  and  bit- 
ters in  all  the  three  kingdoms,  animal,  vegetable, 
and  mineral.  Thus  milk,  fugar,  and  faccharum  Ja-^ 
turnip  all  yield  a  fweet  tafte ;  gall,  aloes,  and  cryftals 
of  filver,  all  a  bitter  one. 

Eighthly,  Some  differences,  pf  tafte  may  arifc 
from  the  different  time  required  for  the  folution, 
and  confequent  aftivicy,  of  the  fapid  particles,  alfa 
from  the  different  local  effeft  which  they  may  have 
upon  the  fapilUy  when  abforbed  by  their  venous 
veflcls,  &e. 

Ninthly,  Very  naufeous  and  ftupefacient  taftes  may 
perhaps  arife  from  violent  and  irregular  vibrations, 
and  bear  fome  analogy  to  the  fenfation,  or  want  of 
it,  impreffed  by  the  ftroke  of  the  torpedo, 

Tenthly,  It  leems  to  deferve  particular  confidera- 
tion  here,  that  milk,  and  the  ffefh  of  certain  domef- 
tic  animals,  yield  taftes,  which  are  naturally  and 
originally  pleafant,  to  a  confiderable  degree,  and  yet 
not  in  excefs,  as  fugar,  and  other  very  fweet  bodies, 
are.  For  it  is  reaibnable  to  conclude,  that  the  par* 
tides  of  milk,  and  common  fleffi-meats,  muft  agree 
very  much  in  the  ftrength  and  frequency  of  vibrations 
with  the  particles  of  our  own  folids  and  fluids.  They 
may  therefore  juft  moderately  increafe  the  natural 
vibrations  of* the  organ,  when  applied  thereto,  and 
enforced  by  fu£tion,  maftication,  and  fri6lion  of  the 
tongue  againft  the  palate.  For  the  fame  reafons 
we  may  guefs,  that  the  common  diet  of  animals  does 
not  undergo  very  great  changes,  in  refpcft  of  the 
vibratory  motions  of  its  particles^  from  its  cir- 
culation,    and    confequent    aflimilation.      However, 

there 
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there  are  fome  eminent  inftances  to  the  contrary^ 
efpecially  in  poifons.  Thefe  laft  oblervations  may 
be  extended  10  vegetables,  falutary  and  poifonous, 
relpedively. 

Eleventhly^  Some  acrid  taftes,  that  of  muftard 
for  inftance,  afFedfc  the  tip  of  the  uvula^  and  the 
ed^e  of  the  foft  palate,  in  a  particular  manner. 
N^  this  may  a  little  confirm  the  conjedures  above 
made,  concerning  the  fenfibility  and  irritability  of 
extrenne  parts. 

Twelfthly,  it  is  cafy  to  conceive,  upon  the  prin- 
ciples of  thele  papers,  how  fweets  and  bitters  of  an 
inferior  degree  Ihould  render  thofe  of  a  fuperior  one 
lefs  afFefbing,  refpeftively^  as  they  are  found  to  do. 

The  foregoing  articles  are  only  imperfefb  con- 
jectures, and  do,  not  even  approach  to  a  fatisfadory 
folution.  They  may  jufl:  ferve  to  fhew,  that  the 
doftrine  of  vibrations  is  as  fuitable  to  the  phenomena 
of  taftes,  as  any  other  hypothefis  yet  propofcd.  The 
following  methods  aiay  perhaps  be  of  fome  ufe  for  the 
analyfis  of  taftes.    . 

Firft,  To  nuke  trials  upon  bodies  whofe  particles 
feem  fimilar  to  each  other.  Such  are  perhaps  diftilled* 
fpirits,  acid,  alkaline,  and  fermented;  alfo  falts,  and 
oils  i  hut  they  muft  all  be  fufficiently  purified  by  re- 
peated diftillations,  folutions,  and  fuch-like  chemical 
operations;  elfe  we  are  fure,  that  their  component 
particles  are  heterogeneous. 

Secondly,  To  note  the  changes  of  tafte  in  chemi- 
cal operations,  and  compare  them  with  the  changes 
of  colour;  which  laft,  by  difcovering  the  (izes  of 
the  particles,  may  determine  many  things  relating  to 
their  mutual  aftions.  The  folutions  of  metals  in 
acids,  by  affording  many  (ingular  and  vivid  taftes, 
V  and    fometimes    colours,    feem    to   deferve   efpecial 

notice  here. 

Thirdly,  There  are  many  regular  changes  in  na- 
tural bodies,  which,  by  comparifon  with  other  phas- 

nomenai 
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nomena,  may  be  of  u(e.  Thus  it  is  remarkable^ 
that  the  juice  of  many  or  moft  fruits  is  firft  acid,  i.  e. 
whilft  unripe^  then  fwoet,  then  vinous,  after  the 
firft  fermentation,  then  acid  again,  after  the  fecond 
fermentation. 

This  inquiry  is  of  great  importance  in  medicine 
and  philofophy;  And  the  theory  of  taftes  appears 
capable  of  becoming  a  principal  guide  in  difcovering 
the  mutual  a<5bions  of  the  fmall  particles  of  bodies^ 
The  difficulty  is  to  make  a  beginning.  This  theory 
may  not  perhaps  be  more  complex  than  that  of 
colours }  one  may,  at  leaft,  affirm,  that  the  theory 
of  colours  appeared  as  complex  and  intricate  before 
Sir  Ifaac  Newton's  time,  as  that  of  taftes  does  now; 
which  is  fome  encouragement  to  priake  an  attempt. 

PROP.    XXXIX. 

To  examine  bow  far  the  fever al  SenfationSy  which  affeSt 
the  Stomach  and  Bowels ^  may  he  explained  agreeably 
to  the  DoSlrine  of  Vibrations. 

It  will  eafily  be  conceived,  that  if  taftes,  properly 
fo  called  (of  which  under  the  laft  propofition), 
favour,  or  fuit  with,  the  doftrine  of  vibrations,  the 
fenfations  of  the  ftomach  and  bowels  may  likewife. 
But  a  particular  examination  of  thefe  fenfations,  and 
comparifon  of  them  with  taftes,  will  make  this  more 
evident. 

Firft,  then,  we  may  obfervc,  that  the  ftomach  is 
lefs  fenfible  than  the  tongue,  the  bowels  in  general 
than  the  ftomach,  and  the  inferior  bowels  than  the 
fuperior.  Thus  opium,  and  bitters,  and  fometimes 
fpirituous  liquors  are  difagreeable  to  the  tongue, 
but  fall  within  the  limits  of  pleafure  in  the  ftomach. 
Thus  bile  is  extremely  naufeous  in  the  mouth,  and 
offends  even  the  ftomach  ;  but  it  cannot  be  difagree- 
able to  the  duodenum y   which  it  firft  enters,  or  the 

bowels. 
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bowels,  through  which  4c  paifes.  Thus  alfo  ihefieees 
fcctn  to  be  equally  fuited  to  the  feveral  bowels  along 
which  they  defcend,  though  they  grow  perpetually 
more  putrid  and  acrimonious  in  their  dtfcent ;  u  e. 
th^re  is  an  abatement  of  fcnfibility  in  the  bowels, 
which  correfj^onds  to  the  increafe  of  acrimony  in 
faces. 

If  it  be  objected  here,  that  honey,  mercurius  dulcis^ 
&c.  ofiend  the  ftomach  and  bowels  'often>  though 
pleafant  or  infipid  in  the  mouth,  I  anfwer,  that  fuch 
^bo(^ies  require  time,  heat,  folution,  &c.  before  the 
whole  of  their  qualities  can  be  exerted. 

Secondly,  The  particular  manner  in  which  opiates, 
fermented  liquors,  graceful  aliments,  and  narcotics^ 
may  a£b  Hril  upon  the  ftomach  and  bowels,  and  after- 
wards upon  the  whole  body,  agreeably  to  the  doftrine 
of  vibrations,  lias  been  given  above  in  treating  of 
fleep. 

Thirdly,  The  action  of  vomits,  purges,  and  acrid 
poifons,  fuch  as  corroQve  fublimate,  is  very  reconcile- 
able  to  this  doftrine,  by  only  fuppofing,  chat  they  ex- 
cite very  vigorous  vibrations,  and  that  thefe  are  com- 
municated to  the  mufcular  coats  of  the  ftomach  and 
bowels,  to  the  mufcles  of  the  abdomen^  and,  in 
violent  cafes,  to  the  whole  mufcular  and  nervous 
fyftem.  I  ftiall  confider  the  automatic  motions, 
which  arifc  from  thefe  caufes,  below,  under  a  particu- 
]ar  propofition.  It  may  ferve  to  ftiew  the  analogy  of 
the  fenfations,  and  the  general  nature  of  adive 
medicines,  to  obferve,  that  thefe  will  often  operate 
in  feveral  ways,  viz.  as  vomits,  purges,  diuretics, 
diaphoretics,  fternutacories,  veGcatories,  and  cor- 
rofives,  by  a  change  of  application  and  circum- 
ftances. 

Fourthly,  Since  the  meats,  to  which  particular 
perfons  have  an  antipathy,  and  from  which  they  re- 
ceive violent  ill  efFe<5ts,  are,  in  general,  highly  grate- 
ful to  others,  one  may  perhaps  conjefture,  that  the 
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vibrations  excited  by  thefe  meats  in  the  ftomacbs  of 
thofe  who  have  an  antipathy  to  them,  do  but  juft 
pafs  the  limits  of  pleafure;  fo  as  to  difTufe  themfelves 
much  farther,  and  more  powerfully,  than  if  the  firft 
innprefllon  was  very  painful. 

Laftly,  The  connedtion  between  the  fenfations  of 
the  tongue  and  ftomacli,  and  coniequently  between 
the  manners  of  explaining  them,  may  be  inferred  from 
the  office  of  the  tafte,  as  a  guide  and  guard  to  the  or- 
gans of  digeftion ;  which  is  very  evident,  in  general, 
in  all  animals,  notwithftanding  a  few  exceptions,  more 
efpecially  in  men. 

a 

PROP.     XL. 

To  examine  bow  far  the  Phenomena  of  Hunger  are 
agreeable  to  the  DoSlrine  of  Vibrations. 

Natural  hunger  may  be  reckoned  a  pleafure  in  its 
firft  rife,  and  to  pafs  into  a  pain  only  by  increafe  and 
continuance.  We  may  fuppofe  therefore,  that  during 
hunger  the  nerves  of  the  ftomach  are  fo  irritable,  as 
that  the. common  motions  of  the  mufcular  coat,  and 
the  impreffions  made  by  its  contents,  in  confequence 
of  ihefc  motions,  excite  fuch  vigorous  vibrations,  as 
firft  lie  within  the  limits  of  pleafure,  and  afterwards 
pafs  into  the  limits  of  pain.  And  when  the  fight  of 
food,  --or  any  other  affociatcd  circumftance,  increafes 
the  fenfe  of  hunger  inftantaneoufly,  it  may  be  conjec- 
tured to  do  fo,  in  great  meafure,  by  incrcafing  the 
contradlions  of  the  mufcular  coat  of  the  ftomach. 

'But  the  fenfibility  and  irritability  of  the  nerves  of 
the  tongue  are  alfo  incrcafcd  by  hunger;  for  common, 
aliments  yield  a  very  different  tafte,  according  as  the 
perfon  is  fatiated  or  hungry.  And  it  is  probable  far- 
ther, that  the  nerves  of  the  upper  part  of  the  bowels 
fympathize  with  thofe  of  the  ftomach  in  hunger  ;  and 
increafe  the  uncafy  fenfation,  in  violent  degrees  of  it. 

Let 
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Let  us  now  confidcr  in  what  way  food  may  be  fup- 
pofed  CO  lefTen  this  fenfibihty  and  irritability  of  the 
nerves  of  the  tongue,  ftomach  and  bowels  ;  and  how 
abftinence,  bitters,  wines,  &c.  may  increafe  them, 
upon  the  principles  of  thefe  papers. 

Firft,  then,  As  the  fmall  abforbing  veflels  in  the 
mouth,  ftomach,  and  bowels,  muft,  after  eating  for 
fome  time,  be  faturatcd  with  alimentary  particles,  thofe 
that  are  now  applied  will  fcarce  make  any  impreflion 
for  want  of  a  fufficient  attraftion. 

Secondly,  Such  as  are  attrafted  cannot  make  any  * 
confidcrable  difference  of  vibrations,  becaufe  the  vi- 
brations which  they  are  qualiBed  to  excite,  do  already 
take  place.  And  thcfc  two  remarks  put  together, 
Ihew,  that  a  perfon  may  relifh  a  fecond  kind  of  food 
after  being  fatiated  with  a  firft. 

Thirdly,  The  aftions  of  maftication,  deglutition, 
and  digeftion,  exhauft  the  neighbouring  glands  and 
glandular  receptacles  of  their  liquids,  and  the  neigh- 
bouring mufcular  fibres,  of  their  ready  power  of  con- 
trafting:  thefc  parts  are  therefore  no  longer  fufcep- 
tiblc  of  a  pleaftirable  ftate,  or  only  in  a  low  degree. 

Fourthly,  Abftinence  reverfes  all  thefe  fteps;  in 
which,  however,  the  perpetual  affufion,  dilution,  and 
ablution  of  the  faliva  has  a  cohfiderable  ihare.  And 
thus  after  a  proper  interval  the  organs  return  to  a  ftate 
of  great  fcnfibility  and  irritability. 

Fifthly,  Bitters  and  acids  exhibited  in  a  moderate 
degree  feem  gently  to  increafe  the  vibratory  motions, 
and  raife  them  before  the  due  time  to  the  degree  that 
correfponds  to  hunger..  A  fmall  quantity  of  food 
ha5  the  fame  effed,  alfo  agreeable  emotions  of  mind, 
frefli  air,  cxercife,  and  many  other  things.  But  if 
the  bitters,  acids,  &c.  be  carried  beyond  a  certain  de- 
gree, they  occafion  pain  or  ficknefs,  which  is  very 
agreeable  to  the  doftrine  of  vibrations,-  as  laid  down 
in  thcfc  papers. 

Sixthly, 
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Sixthly^  In  fevers  the  mouth,  fauces ,  oe/opbagus, 
and  ftomach,  arc  hot,  dry,  inflamed,  and  incruftcd. 
They  arc  therefore  preoccupied  by  vibrations  of  a 
kind  quite  difftrcnt  from  thofc  which  attend  hunger, 
and  therefore  exclude  this  ftate. 

It  mafy  not  be  amifs  to  obferve  here,  that  the  fen- 
fation  of  hunger  is  a  guide  and  gu4rd  to  the  organs  of 
digeftion  in  a  ftill  more  eminent  degree,  than  the 
taftes  of  the  feveral  aliments. 


PROP.    XLL 

T0  examine  b$w  far  the  Pbanomena  of  Tbirji  are 
agreeable  to  tbe  DoHrine  of  Vibrations. 

Thirst  is  oppofite  to  hunger,  and  is  a  general 
.  attendant  upon  fevers.  It  follows  al(b,  in  an  evident 
manner  from  all  confiderable  degrees  of  heat  in  the 
fauces.  The  nerves  therefore  of  the  mouth,  fauces, 
eofbpbapiSy  and  ftomach,  are,  during  thirft,  preoccul 
pied  t^  difagreeable  vibrations  of  the  inflammatory 
kind,  as  above  obferved.  And  as  the  pieafures  of 
tafte  may  be  faid  to  refemble  thofe  of  titillation,  (o  I 
thirft  feems  allied  to  itching. 

It  is  agreeable  to  this  account  of  thirft,  that  liquors  • 
adlually  cold  afford  immediate  relief;  alfo  that  warm 
diluents,  which  foften  the  parts,  and  wafh  ofF  acrimo- 
nious particles,  do  it  after  fome  time.  As  the  caufe 
of  thirft  is  of  a  permanent  nature  in  fevers,  it  mu(b 
return  again  and  again,  till  the  fever  be  removed.' 
Gentle  acids  yield  a  pleafure  in  thirft,  which  feems  to 
correfpond  to  that  which  fcratching  excites  in  parts, 
that  itch  previoufly. 
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PROP.    XLII. 

'fo  examine  bow  far  the  Changes  generally  made  in  the 
Tafte^  in  faffing  from  Infancy  to  old  Age ^  are  agreeable 
to  the  DoSrines  of  Vibrations  and  AJJbciation. 


.  Some  of  thefe  changes  are. 

That  fweets  generally  grow  lefs  and  leis  agreeable^ 
and  foaiecimes  even  difagreeable,  or  naufeous  at  laft. 

That  aftringentj  acid,  and  fpiricuous  liquids^  which 
difpleafe  at  firft,  afterwards  become  highly  grateful. 

That  even  bitters  and  acrids  firft  lofe  their  offenlive 
qualities^  and  after  a  fufficient  repetition  give  a  relifh 
to  our  aliment. 

And  that  many  particular  foods  and  medicines  be- 
come  either  extremely  pleafant  or  difgufting,  fronn 
aflbciations  with  fafhion,  joy,  hope  of  advantage^ 
hunger,  the  pleafures  of  cheerful  converfation,  &c.  or 
with  ficknefs,  vomitings,  gripings,.  fear,  forrow,  C^c. 

Now,  in  order  to  account  for  thefe  changes,  we 
may  confider  the  following  things. 

Firft,  That  the  organs  become  lefs  and  lefs  fehfible 
by  age,  from  the  growing  callofity  and  rigidity  of  all 
the  parts  of  animal  bodies.    The  pleafant  favours  may 
therefore  be  expedted  to  become  lefs  pleafant,  and  the 
moderately  difagreeable  ones  to  fall  down  within  the 
limits  of  pleafure,  upon  this  account. 
iT*       >w/«J^1     Secondly,  The  difpofition  to  vibrations  in  the  or- 
y^^  ^.jP'T^^'*^^^*'.  g^  2LtiA  correfponding  part  of  the  brain  muft  alfo 
'  receive  fome  alteration  by  the  frequent  repetition  of 

impreflfions.  For  though  this  returns,  at  a  proper  dif- 
tance  from  each  meal,  to  its  former  flate,  within  an 
indefinite  diftance,  as  one  may  fay,  yet  fome  differ- 
ence there  probably  is,  upon  the  whole,  which  in  a 
fufficient  length  of  time  amounts  to  a  perceptible 

one. 
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one.  However,  we  :mit»ft  alfo  iuppofd  on  the  other 
hand>  t^  the  mak^  :of  the  nervous  fyfteno  fets  fotne 
boiUKls.  to>  this  gradual  alteration  in  the  difpoTition 
to  vibrate;  elfe  the  tafte  would  be  much  nnore  varia- 
ble than  -it  is,  and  .continue  to  change  more  after 
adult  age^  than  it  is  found  to  do  in  faA.  It  may 
perha{)s  change  fafter  in  the  ufe  of  a  high  diet  than 
of  a  low  one;  which  would  be  an  evidence  of  the 
reality  of  the  caufe  here- flffigned« 

Tbirdly>:  The  pleafant  iand  painful  impreflSons  which 
particular  foods  and  medicines  make  upon  the  fto* 
mach,  always  either  accompany  the  tafte,  or  folbw  it 
in  a  (hort  time;  and  by  this  means  an  aflbciation  is 
formed,  whereby  the .  dire^  pleafantnefs  or  naufeouf* 
nefs  of  the  tafte  is  enhan<:ed,  if  the  impreflions  upon 
the  tongue  and  ftomacb*  be  of  the  fame  kind ;  or  dt« 
minilhed,  and  perhaps  overpowered,  and  even  con-^ 
verted  into  its  oppodte,  if  they  be  of  difFerent  kindsi 
For  if  the  two  imprefiions  A  and  By  made  upon  the 
tongue  and  ftomach  refpedively,  be  repeated  together 
for  a.fufEcient  number  of  tinnes,  b  will  always  attend 
A  upon  the  fir  ft  moment  of  its  being  made.  If  there-* 
fore  B  be  of  fuch  a  magnitude  as  to  leave  a  trace  b 
fufficiendy  great,  the  addition  of  this  trace  b  to  ^, 
the  impreOion  nnade  upon  the  tongue,  may  produce 
all  the  changes  in  it  above-mentioned,  according  to 
their  &veral  natures  and  proportions.  This  follows 
from  the  doctrine  of  aflbciation,  as  it  takes  place  in 
genera] ;  but  here  the  free  propagation  of  vibrations 
from  the  ftomach  to  the  mouth,  along  the  furface  of 
the  membranes,  adds  a  particular  force,  in  like  man- 
ner a  difagreeable  tafte,  by  being  often  mixed  with 
a  pleafant  one,  may  at  laft  become  pleafant  alone,  and 
vke  verja:  hunger  and  fatiety  may  alfo,  by  being 
joined  with  particular  taftes,  contribute  greatly  to  aug- 
ment or  abate  their  relifh.  And  I  believe  it  is  by*  the 
methods  of  this  third  kind,  that  the  chief  and  moft 
vfual  changes  in  the  tafte  are  made. 

M  2  Fourthlyy 
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Fourthly,  The  changes  tivhtch  are  it^dde  by  aflR>-* 
ciations  wkh-  menral  pteafares  and  pains,  or  bodily 
ones  not  belonging  to  this  organ,  as  with  fine  cc^ours, 
mufic,  6cc.  receive  a  like  explication  ai  the  laft-nnen- 
tioned  ioftances  of  aflbciatk>n$.  Here  the  pleiifure 
excited  in  the  eye  or  ear  over-rules  the  tafte  at  firft : 
afterwards  we  may  Aippofe  the  organ  to  bt  To  akered 
by  degrees,  in  refpeffc  of  the  difagreeable  tafte,  fronn 
its  frequent  impreflion,  or  othcfr  caufe,  as  to  have  the 
folution  of  contiBuity  no  longer  occafioned  by,  its 
aftion.  It  is  probable  alfo,  that  evanefcent  |>leafurcs 
of  fight  and  hearing,  at  jeaft  pteafant  vibrations  in 
the  parts  of  the  brain  correfponding  to  th^le  two  or- 
gans, acconapany  thefe  taftes  ever  afterwards. 

It  may  be  obfcrvcd  here,  that  the  dcfire  of  par- 
ticular foods  and  liquors  is  much  more  mfltitrnced 
by  the  aflbciated  circumflances,  than  their  taftes, 
it  being  very  common  for*  thtefe  circurnftanccs,  parti- 
cularly the  fight  or  fmell  of  the  food  or  liquor,  to 
prevail  againft  men's  better  judgment,  diredHng  them 
to  forbear,  and  warning  them  of  the  aiifchiefs  likely 

to  arife  from  felf-indulgence. 

•  •  » 

PROP.    XLIII. 

?b  examine  boio  far  the  Longings  of  pregnant  Women 
.   are  agreeable  to  the  DoSrines  of   Vibrations    and 
Afjociatim. 

Here  we  muft  lay  down  previoufly,  that  the  uterus 
is  in  a  ftate  ^f  diftention  during  pregnancy  ;  and  that 
it  propagates,  fympathetic  influences  by  means  of  ner- 
vous communications  to  the  ftomach,  fo  as  to  put  it 
into  a  ftate  of  great  fenfibility  and  irritability.  All 
this  will  be  eafily  acknowledged. 

It  follows  therefore,  fince  the  limits  of  pleafure 
|nd  pain  are  contiguous,  that  the  ftomach  during 
pregnancy  may  at  fome  times  have  an  eager  appetite 

for 
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/or  fqqdi  as  well  as  a  naufea.  at  oihera ;  tjhat  this  ^p^- 
petite;, iQay  ^e  the  more  eager,  becatife  it  borders  upon 
a  naufea  %  and  that  it  will  no  more  aofwer  to  the  ufual 
eyigeixci^s  ^  <ircu'aiftailces  of  the  body»  than  the 
nauiea  does.  The  fanne  eager  appetite  will  bring  up 
the  ideas  of  various  aliments  from  prior  aflbciations ; 
and  if  a  new  aflbciation  of  it>  when  particularly  eager, 
happens  to  be  maSe  withahis  or  that  food  or  liquor, 
the  iympathetic  eager  appetite  will  ever  after  bring 
in  the  idea  ^of  that  food  or  liquor,  and  adhere  infe* 
par  ably,  to  it.  The  fame  eager  appetite  may  alfo  be 
transferxed  upon  ibmetbing  that  is  not  properly  a  food, 
from  its  exorbitant  nature,  prior  naufeas  in  refpe<%  of 
common  food,  and  accidental  joint  appearance.  And, 
upon  the  whole,  the  ufual  circumftances  attending  the 
Ipog'^^g'*  of  pregnant  .women  are  deducible  from 
afibciatidn,  and.  are  as  agreeable  to  the  do<5trine  of 
vibratipns,  as  to  any  other  yet  propofed  \  or  even 
more  fo» 

It  noay  iUuftrate  this  account  to  oblHrve,  that,  id 
theufij^d  cafes  of  melancholy  madnefs,  an  uneafy  ftate 
feenns  to  bp  introduced  into  the  white  medullary  fub- 
Aance  of  the  brain  by  the  degeneration  of  the  hu- 
moursj  or  other  fuch  like  mechanical  caufe,  which 
carries  the  vibrations  within  the  limits  of  pain^  and 
raifes  an.  bflammacion  Jul  generis  in  the  infinitefimal 
veflcls  of  the  medullary  fijbftance;  that  ideas  of  ob- 
jeds  of  fear,  ibrrow,  &c.  are  railed,  in  confcquence 
of  this,  by  means  of  prior  aflbciations  5  and  that,  after 
ibme  time,  fomc  one  of  thefe,  by  happening  to  be  pre- 
iented  oftener  than  the  reft,  by  falling  more  in  with 
the  bodily  jndifpofition,  &c.  overpowers  all  the  reft, 
excites  and  is  excited  by  the  bodily  ftate  of  fear,  for- 
row,  &c.  till  at  laft  the  perfon  becomes  quite  irrational 
in  reiped):  of  this  one  idea,  and  its  immediate  and 
clofe  aflbciates,  however  rational  he  n>ay  be  in  other 
refpeSs.  And  a  like  :|ccount  maybe  given  of  the 
vj£dem  particular  defire  towards  a  perfon  of  a  different 
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fex,  where  this  defire  refts  chiefly  in  the  fenfual  gra- 
tification,  and  the  beauty  of  the  perfon.  'And  all 
thefe  three  inftances  feem  to  me  to  favour  the  do£trine 
of  vibrations  a  litde^  as  well  as  that  of  aflfociation  very 
nrtuch. 


PROP.    XUV. 

To  explain  in  what  Manner  and  to  what  Degree^  flea* 
fant  and  unpkqfant  Taftes  contribute^  according  to  the 
Doffrine  .of  J/fociation^  to  form  our  intelleSual  Plea- 
Jures  and  Pains. 


The  pleafures  of  the  Tafte^  confidered  as  extending 
itfelf  from  the  mouth  through  the  whole  alimentary 
dui5l,  are  very  confiderable,  and  frequently  repeated ; 
they  mud  therefore  be  one  chief  means,   by  which 
pleafurable  dates  are  introduced  into  the  brain,  and 
nervous  fyftem.     Thefe  pleafurable  ftates  muft,  after 
fome  time,  leave  miniatures  of  themfelves,  fufficiently 
firong  to  be  called  up  upon  flight  occafions,  viz.  fron^ 
a  variety  of  aflTociations  with  the  common  vifible  and 
audible  obje£bs,    and  to  illuminate  thefe,   and  their 
ideas.     When  groups  of  thefe  miniatures  have  been 
long  and  clofely  conne6):ed  with  particular  objefts, 
they  coakfce  into  one  complex  idea,  appearing,  how- 
ever, to  be  a  Ample  one ;  and  fo  begin  to  be  trans- 
ferred upon  other  objects,  and  even  upon  taftes  back 
again,  and  fo  on  without  limits.     And  from  this  way 
of  reafoning  it  may  now  appear,  that  a  great  part  of 
our   intellcAual    pleafures    are   ultimately  deducible 
from  thofe  of  tafte ;  and  that  one  principal  flnal  caufe 
of  the  greatneis  and  conftant  recurrency  of  thefe  plea- 
fures, from  our  flrft  infancy  to  the  extremity  of  old 
age,  is  to  introduce  and  keep  up  pleafurable  ftates  in 
the  brain,  and  to  conned  them  with  foreign  obje&s. 

The 
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»    -  ^  • 

The  focial  pleafurcs  ieenri>  in  a  particular  manner, 
to  be  derived  from  this  fource  j  dnce  it  has  been  cuf- 
tomary  in  all  ages  and  nations,  and  is,  in  a  manner, 
neceffary,  that  we  fliould  enjoy  the  pleafures  of  taftc 
in  conjunction  with  our  relatives,  friends,  and  neigh- 
bours. 

In  like  manner,  naufeous  taftes,  and  painful  im« 
prefljons  upon  the  alimentary  duA,  give  rife  and 
ftrength  to  mental  pains.  The  moft  common  of  thefe 
painful  impreflions  i^that  from  excefs,  and  the  con- 
feq^uent.  indigeftion.  This  excites  and  fupports  thofe 
uneafy  ftates,  which  attend  upon  melancholy,  fear, 
and  forrow« 

It  appears  alfo  to  me,  that  thefe  ftates  are  introduced, 
in  a  great  degree,  during  fleep,  during  the  frightful 
dreams,  agitations,  and  oppreflions,  that  excefs  in 
diet  occafions  in  the  night.  Thefe  dr(^ams  and  dis- 
orders are  often  forgotten;  but  the  uneafy  ftates  of 
body,  which  then  happen,  leave  veftiges  of  them- 
felves,  which  increafe  in  number  and  ftrength  every 
day  from  the  continuance  of  the  caufe,  till  at  laft 
they  are  ready  to  be  called  up  in  crowds  upon  flight 
occafions,  and  the  unhappy  perfon  is  unexpectedly, 
and  ac  once,  as  it  were,  feized  with  a  great  degree  of 
the  hypochondriac  diftemper,  the  obvious  caufe  ap- 
pearing no  ways  proportionable  to  the  efteCt.  And 
thus  it  may  appear,  that  there  ought  to  be  a  great  re- 
ciprocal influence  between  the  mind  and  alimentary 
du£t,  agreeably  to  common  obfervation;  which  is 
farther  confirmed  by  the  very  large  number  of  nerves 
diftributed  there. 

PROP,    XLV. 

fb  give  an  Account  of  the  Ideas  generated  by  the  fever  al 

Taftes. 

As  the  pleafures  of  tafte  are  in  general  greater  than 
thofe  of  feeling,   and  the   pains  in  general  lefs,    it 

M  4  follows 


i68  Of  the  Senfe  of  Taftc. 

follows  that  the  ideas  which  are  affixed  to  the  feveral 
words  exprelTiitg  the  feveral  pleafant  and  unpleafant 
taftes,  will  be  of  a  middle  nature  in  rcfpe£t  of  the  ideas 
generated  by  tangible  imprelfions;  and  lie  between 
the  ideas  of  the  pains  of  feeling,  and  thofe  of  its  plea-* 
fures. 

Agreeably  to  this,  it  feems  very  difficult,  or  even 
impoffible,  to  excite  a  genuine  vivid  nniniature  of  an 
acid,  fwcet,  fait,  or  bitter  taftc,  by  the  mere  force 
of  imagination.  However,  the  vibrations  peculiar  to 
each  of  thcfe  leave  fuch  veftigcs  of  themfclves,  fuch 
an  effedl  in  the  tongue,  and  correfponding  parts  of 
the  brain,  as,  upon  tafting  the  qualities  themfelves^ 
at  once  to  bring  up>the  names  whereby  they  are  ex- 
prcfled,  with  many  other  aflbciated  circumftances, 
particularly  the  vifible  appearances  of  the  bodies  en- 
dued with  thcfe  qualities.  And  thefe  veftiges  may 
be  called  ideas.  Analogy  leads  us  alfo  to  conclude, 
as  before  obfervcd  under  feeling,  that  fome  faint  ve* 
ftiges  or  ideas  mud  be  raifed  in  the  parts  of  the'brain 
correfponding  to  the  tongue,  upon  the  mere  paflTage 
of  each  word,  that  expreffes  a  remarkable  tafte,  over 
the  ear.  And,  when  the  imagination  is  affifted  by 
the  aAual  fight  or  fmell  of  a  highly  grateful  food,  we 
leem  able  to  raiie  an  idea  of  a  perceptible  magnitude. 
This  is  confirmed  by  the  manifeft  effeft  ejterted  upon 
the  mouth,  and  its  glands,  in  fuch  cafes. 

The  fight  of  what  we  eat  or  drink  feems  alfo,  in 
feveral  inftances,  to  enable  us  to  judge  more  accurately 
of  the  tafte  and  flavour  j  which  ought  to  be  cfFefted, 
according  to  this  theory,  by  raifing  fmall  ideas  of  the 
tafte  and  flavour,  and  magnifying  the  real  impref- 
fions  in  confequence  thereof.  For  an  aftual  impreffion 
muft  excite  vibrations  confiderably  diflFerent,  according 
to  the  diflerence  in  the  previous  ones;  and  where 
the  previous  ones  are  of  the  fame  kind  with  thofe  im- 
preli^d,  the  laft  muft  be  magnified. 

PROP. 
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PROP.    XLVI. 

To  explain  the  automatic  Motions^  ^bicb  ari/efrom  kh 
Iwfrefionswadc  on  the  Organ  of^aJU. 

m 

f  • 

*  The  motions  dependent  on  the  fenfations  of  the 
tongue,  and  alinncntary  duft,  piay  be  thus  enu- 
merated :  fuftiori^  mafticatidn,  deglutition,  the  diftor- 
tion  of  the  mouch  and  face  in'  confequence  of  naufe- 
ous  taftes,  the  periftaltic  motion  of  the  ftomach  and 
bowels^  vomiting,'  ru^us,  hiccough,  fpafqds,  and 
violent  motions  tn  the  bowiels,  the  motions  which 
empty  the  neighbouring  glands^  and  the  expuifion  of 
thefteces. 

Firft,  then,  SuAion  in  new-born  children  appears  to 
depend  chiefly  on  the  fenfations  of  the  lips  and 
tongue.  I  fay  chiefly^  becaufe  fome  predifpofition 
thereto  may  be  generated  in  uiero,  or  otherwife  im- 
preffed,  and  the  great  aptnefs  of  new-born  children 
in  fucking  fecms  to  favour  this.  However,  when 
we  confider,  that  the  impreflions  of  the  cold  air  up- 
on the  lips  and  mouth  in  its  paffage  to  the  lungs, 
of  the  nipple  upon  the  lips,  and  of  the  milk  upon 
the  tongue,  ought  to  excite  motions  in  the  neigh- 
bouring mgfcles  of  the  lips,  and  lower  jaw ;  that  the 
motions  which  concur  to  the  a£tion  of  fu£tion|  are 
fuch  as  might  be  expected  from  thefe  caufes;  and 
even  that  the  motions  of  the  head  and  neck,  '  by 
which  the  child  indicates  the  want  of  a  Jbreafl:^  may 
flow  from  the  great  fcnfibility  and  irritability  of  thefe 
parts,  when  the  child  is  hungry  ;  a  prefumptibh 
arifcs,  that  the  whole  aflion  of  fuftion,  with  all  its 
circumftances,  is  excited  by  the  impreflTions  mechani- 
cally or  automatically  s  and  that  by  the  running  of  vi- 
brations from  the  fenibry  nerves  ir^td  the  neighbouring 
motory  ones. 

Secondly, 
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Secondly,  The  firft  rudiments  of  the  a6l:ion  of 
roafticacion  are  derived  from  that  of  fu6tion,  L  e. 
from  the  alternate  motion  of  the  lower  jaw  neceflary 
to  fqueeze  out  the  milk.  After  this  aftion  has  been 
excited  for  ibmc  time  by  the  tafte  of  the  milk,  it 
will  return  with  fufficient  facility  from  the  impref- 
fions  made  by  Iblid  food  \  and  the  fame  imprefliohs 
may  excite  other  motions  in  the  mufcles  of  the  tongue 
and  cheeks,  viz«  thofe  which  concur  to  make  the 
aftion  of  mafticatipn  in  its  imperfe£t  and  automatic 
ftate. 

Thirdly,  It  may  appear  in  like  manner,  that  the 
*]pleafurable  impreffions  of  the  milk  upon  the  tongue, 
oiouth,  and  fauces^  of  new-born  children,  may  ex* 
cite  thofe  motions  of  the  mufcles  of  the  tongue,  os 
byoides^  foft  palate,  zn^faucesy  which  make  the  aftion 
of  deglutition ;  and  confequently,  that  this  is  dedu- 
cible  iTom  fenfation  automatically. 
"^  It  confirms  this  pofition,  that,  according  to  the 
theory  of  thefe  papers,  the  foft  palate  ought  to  be 
drawn  down  by  the  imprelTions  made  on  the  tongue 
and  mouth,  not  drawn  up;  Iince  this  laft  would  be 
to  fuppofe  the  fenlbry  vibrations  to  pafs  over  mufcles 
that  are  near,  and  run  to  thofe  at  a  diftance,  which 
is  abfurd.  For  Albinns  has  proved,  both  from  ana- 
tomy, and  the  obfcrvation  of  the  faft,  that  the  foft 
palate  is  dr^n  down  ip  fwallowing ;  not  up,  accord- 
ing to  the  opinion  of  Boetbaave. 

It  confirms  it  alfo,  that  nauleous  liquids  are  imme- 
diately and  mechanically  rejefted  by  young  children ; 
the  impreflTions  arifing  from  them  producing  fuch 
a  contraftion  as  (huts  the  paflfage. 

It  confirms  it  Hill  farther,  that  young  children  do 
not  fwallow  their  Jaliva.  For  this  makes  no  impref- 
fion  fufficient  to  generate  the  aftion  of  deglutition  in 
an  automatic  way. 

We  may  conjefture  here,  that  the  common  vi- 
brations, excited  in  the  membrane  of  the  mouth  and 

fauces^ 
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fauces^  grow  particularly  ftrong  at  the  tip  of  the 
uvula  \  and  that  a  greater  power  of  contraftion  is 
tranfmitted  to  the  neighbouring  mufcles  upon  this 
account. 

Fourthly,  It  may  be  obferved,  that  naufeous  taftes 
diftort  the  mouth  and  face  automatically,  not  only  in 
young  children,  but  even  in  adults.  And  for  the 
fame  reafon,  pleafant  ones  ought  to  have  a  lefs 
cffeft,  of  the  fame  kind;  as  they  feem  to  have. 
And  I  conje6ture,  that  the  diftortions  of  the  face, 
which  attend  grief,  alfo  the  gentle,  fmiling  motions, . 
which  attend  joy,  are,  in  part,  deducible  from  this 
fource. 

I  conjeAure  alfb,  that  the  rifus  Jardonius^  and  the 
tendency  to  laughter,  which  fome  perfons  obferve  in 
themielves  in  going  to  fleep,  have  a  relation  to  the 
'  (brementioned  motions  of  the  face.  As  the  mufcles 
here  confidered  are,  in  great  meafure,  cutaneous,  they 
will  on  this  account,  be  more  iubjefl  to  vibrations^ 
excited  in  the  mouth,  or  which  run  up  to  it  from  the 
flonvach. 

Fifthly,  It  may  eafily  be  conceived,  that  the  im- 
preflfions,    which  the  aliment  and  faus   make  upon 
the  ftomach  and  bowels,    may  excite  the  periftaltic 
motion  in  their  mufcular  coats.     It  only  remains  to 
fhew,    why  this  (hould  tend  downwards.     Now,  for 
this,   we  may  afTign  the  following   reafons.      Firft, 
That  the    aftion  of  fwallowing  determines   that  of 
the  ftomach  to  move  the  fame  way  with  itfelf,  %,  e. 
downwards;    and    that  this  determination   may,    in 
common  cafes,  carry  its  influence  as  far  as  the  great 
guts.     Secondly,  That  the  contraftion  of  the  upper 
orifice  of  the  ftomach  may  flop  the  waves  that  fomc- 
times  come  upwards  in  the  ftomach,  and  return  them 
back,  fo  as  to  force  open  the  pylorus  where  that  is 
lefs  contrafted  5  as  on  the  other  hand,  where  the  fy- 
lorus  is  more  contrafled  than  the  upper  orifice,  the 
niiotidn  of  the  ftomach  is  inverted,  and  there  arifes  a 
^  difpofition 
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difpoficion  to  fuEtus  or  vomiting.  Thirdly,  That, 
when  waves  afcend  in  th^  lower  bowels,  a  gentle  con^ 
traction  in  the  pylorus  may  be  fufficienc  lo  ftop  an4 
return  them.  Fourthly,  That  one  principal  ufe  of 
the  cacum  and  appendicula  vermiformis^  which  laft  is 
an  extreme  and  pointed  part,  feems  to  be,  co  retqrn 
the  waves,  which  the  conftridion  of  the  anus  m^y 
iend  upwards.  And  the  efFe£ts  of  Cyders  and  fup* 
poHtories  in  procuring  ftools,  i.  e.  in  putting  the 
whole  cohn  into  motion,  agree  well  with  this  ufe  of 
the  cacum,  and  appendicula  vermifirmfs.  U  agrees 
alfo  with  all  the  rcafoning  of  this  paragraph,  th^fi 
when  a  (loppage  is  made  any  where  in  the  bowel? 
by  an  inflammation,  fpafm,  ftrangulation  from  4  rup* 
ture,  &c.  the  periftaltic  motion  is  inverted. 

I  have  been  informed,  that  in  a  perfop  :wrho  had 
ibme  inches  of  the  ilium  hanging  out  of  his  body, 
fo  that  the  periftaltic  motion  might  be  viewed,  t^ 
leaft  touch  of  a  foreign  body  would  ftop  this  motion 
at  once.  It  agrees  with  this,  that  when  rabbits  are 
opened  alive,  the  periftaltic  motion  does  not  take 
place  till  after  fo.me  time,  viz.  becaufe  the  handling 
of  the  bowels  has  checked  it.  May  we  not  hence 
fufped,  that  the  fibres  of  the  mufcular  coat  of  the 
bowels  are  contracted  by  an  eledrical  virtue,  which 
'  pafTes  ofF,  and  difappears  for  a  time,  upon  the  touch 
of  non-elc6trics  ?  Or  may  we  fuppofc,  that  fuch 
touches  ftop  fubtle  vibrations  in  the  fmall  parts  of 
the  fibres  ? 

Sixthly,  Since  vomiting  is  excited  by  difagreeable 
and  painful  imprefllons  in  the  ftomach,  and  requires 
the  contraction  of  the  diaphragm,  and  abdominal 
mufcles,  it  agrees  well  with  the  notion,  thjat  fenfory 
vibrations  run  into  the  neighbouring  mufcles  for  con-^ 
trading  them.  I  fuppofe  alfo,  that  both  orifices  of 
the  ftomach  are  ftrongly  contraftcd,  previoufly  to 
vomiting  i  and  that  the  upper  orifife,  bjeing  psH^ 
fcnfible,    i,§    contrfidted   moft  ftrqfigly.      Hence  ks 

power 


Of  the  Sv^e  nf  Tafte.  173 

^vrer  of  id:>ntradion  may  be  foon  exhaufted,  and 
confcqtiMitly.  it  may  open  of  itfdf  in  the  adtion  of 
vomiting.  However,  it  may,  in  fbme  cafes,  re- 
quire td  be  forced  *  open  by  the  fuperior  a£tion  of 
die  diaphragm,  ^nd  abdominal  mufcles.  A 1  mod  all 
great  {ia?ns  and  diibrders  in  the  lower  belly  occa(]on 
vomiting  i  which  is  very  agreeable  to  the  foregoing 
notion. 

The  nofe  itches,  the  mouth'  flows  with  water,  the 
Ibwer  lip  trembles,  both  are  pale,  and  the  perfon 
yawns,  prcvioufly  to  vomiting,  in  many  cafes;  all 
which  things  favour  the  notion  of  vibrations  running 
freely  along  the.  furfaces  of  membranes. 
' '  RuSusj  or  the  expulfion  of  wind  from  the  fto- 
rnach,  is  nearly  related  to  vomiting,  diflTering  rither 
in  degree  than  kind.  Its  foitableneft  therefore  to  the 
theory  of  theft  papers  muft  be  judged  of  from  what 
has  been  advanced  concerning  vonhiting. 

The  hrccough  is  alfo  related  to  vomitingl  It  is 
fuppoied  to  proceed  from  an  irritation  at  thexipper 
orifice  of  the  ftomach,  caufing  a  fudden  contraction 
of  the  diaphragm,  fo  as  to  pull  down  the  pharynx 
and  larynx  after  it.  May  it  not  rather  be  a  fudden 
contraction  of  the  inferior  or  fmall  mufcle  of  the 
diaphragm  6nly  ?  This  is  particularly  near  the  fup- 
pofed  feat  of  irritation;  and  upon  this  fuppofition, 
iheczing,  furprize,  and  all  other  methods  of  making 
the  whole  diaphragm  aft  together  ftrongly,  would 
remove  it,  as  is  obfcrved  in  faft. 
-  Seventhly,-  Permanent  fpafms,  and  violent  mo- 
tions, in  the  bowels,  arife  in  confcquence  of  uneafy 
and  painful  impreflions  there  from  indjgeftcd  aliment, 
acrid /er^j,  irritating  purges,  poifons,  &c.  They  are 
generally  attended  with  the  fermentation  of  the  con- 
tents of  the  bowels,  and  the  confequent  generation  of 
air ;  which,  when  confined  by  a  fpafm  on  each  hand, 
diftends  the  intermediate  part  of  the  bowel  often  to  an 
cxccffivc  degree,   caufing  a  proportional,  degree  of 
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painful  vibrations. .  If  we  fuppofe  thcfe  vibrations  ta 
check  themfclvcs  all  at  once,  by  occafioning  a  fudden 
contraftion  in.  the  afFcAed  oiembrane,  they  may  be 
propagated  over  the  whole  nervous  fyftem  inftan- 
taneoufly,  and  give  rife  to  the  convulQon  (its,  which 
happen  to  young  children  from  gripes,  and  diften- 
tion  of  the  ftomach  and  bowels,  and  to  adults, 
from  poifons,  &c.  This  is  upon  fuppofition^  that 
neither  fpafm  gives  way;  for,  if  either  docs,  the 
pain  goes  ofF,  for  a  time  at  lead,  without  farther  ill 
fymptoms.  Such  pains  in  the  bowels  refemble  thofe 
in  the  bladder,  when  the  detru/or  and  JphinSer  arc 
both  contradbed  violently  at  the  fame  time,  by  the 
irritation  of  a  done.  The  ftomach,  the  gall-  bladder^ 
and  reStumy  all  feem  capable  of  like  contradions  m 
mufcular  fibres,  that  have  oppofite  afVions.  The? 
caufes  of  all  thefe  fpafms  and  motions  are  evidently 
the  impreflions  in  the  neighbourhood,  and  their  cir- 
cumftances  are,  at  firft  fight,  agreeable  to  the  theory 
of  thefe  papers. 

Eighthly,  The  glands  belonging  to  the  mouth, 
and  alimentary  du£b,  appear  to  me  to  be  emptied,  not 
only  by  the  compreflion,  which  the  neighbouring 
mufcles  and  mufcular  fibres  make  upon  them,  but 
alfo  by  the  fenfory  vibrations  which  run  up  their  ex« 
cretory  du£ts,  into  the  folliculi,  and  receptacles  where* 
there  are  fuch,  and  ^vcn  into  the  fecretory  dufts ;  by 
which  the  periftaltic  motion  of  all  thefe  is  increafed, 
fo  as  both  to  receive  more  freely  from  the  blood 
during  their  ftate  of  relaxation,  and  to  fqueeze  more 
ftrongly  through  the  excretory  dufts  during  their  ftate 
.of  contraftion.  Thus  tobacco,  pyretbrunt,  and 
other  acrids,  folicit  a  profufe  difcharge  from  the 
falival  glands,  by  being  barely  kept  in  the  mouth, 
/.  e.  though  the  neighbouring  mufcles  do  not  fqueeze 
the  glands  by  the  action  of  maftication.  ThuS|like- 
wife  vomits  and  purges  increafe  both  the  fecretions 
of  all  the  glands  of  the  inteftines,  and  thofe  of  the 
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liver,  and  pancreas^  It  may  be  alfo,  that  the  yibra- 
tions  which  run  up  the  gall-duA  are  fometimes  fo 
firong  as  CO  occafion  a  fpami  there ;  in  which  cafe,  ]£ 
the  patient  vonnics  at  the  fame  time,  a  fymptomatic 
and  temporary  jaundice  may  follow. 

Ninthly,  The  expulGon  of  the  /tecef  in  new-born 
children  is  perfedly  aytomacic,  and  feems  to  follow 
even  from  very  gentle  compreffions  of  the  abdominal 
mufcles,   when   the  reffum  is  full,   inafmuch  as  the 
JpbinSer  ani  has   in  them    fcarce    any    force.     The 
fame  may  be  faid .  Of  the  expulfioii  of  the  urine,  the 
JpbinSer  vefica  being   alfo   very   weak   in   new-born 
children.     To  which   we   may   add,    that  the   Icaft ' 
irritation  from  fulncfs  or  acrimony  in  the  reSum  or 
bladder  throws  the  abdominal  mufcles  fnto  contrac- 
tion in  young  children,  both  on  account  of  the  ex- 
treme feniibility  and  irritability  of  their  whole  ner- 
vous fyftems,   and   becaufe  they   have,   as  yet,   no 
aiSxiated  influences  over  the  mufcles  of  the  abdomtfiy 
^hereby  to  retrain  their  contra£lioiis. 
'  »As  the  fphinfters  of  the  u9ium  and  bladder  gain 
ftrength,  more  force  is  required  to  expel  the  faces 
l^nd  urine.     However,  it  appears,  that  theie  mufcles 
ufually  exhaud  themfelves,  previoufly  to  the  inftanc 
of  expulfion,   thus  giving  free  fcope  to  their  anta^ 
gonifts.     For,  according  to  theory,  they  ought  to  be 
contrafled  fooner  and  ftronger  than  their  antagonifl:s, 
as  being  nearer  to  the  feat  of  irritation. 

The  actions  of  vomiting,  and  expulfion  of  the 
f/ecesj  are  very  nearly  related  to  one  another  in  their 
automatic  (late.  However^  it  (eems  to  me,  that  an 
irritation  in  the  ftomach  produces  only  a  gentle  con- 
traction in  the  JpbinSer  aniy  viz.  fuch  a  one  as  does 
not  exhauft  its  power,  and  which  therefore  tends  to 
confine  the  fieces.  (n  like  manner,  an  irritation  in 
the  reSlum  may  gently  contra6t  the  upper  orifice  of 
the  ftomach.  It  deferves  notice  here,  that  the 
JpbinSer  ani  lies  out  of  the  peritoneum  \  and  confe- 

quendy, 


quWrtfi   that  vibrttions  cztindt  rati  frdm  it  tx>  the 
orifice  of  the  ftortiaeh  ateng  the  feriuM^eum^  nor  wf 
tf^.     The  fame  obfervation  hdds  in  rclpcft  of  the 
JpbinSer  of  the  bladder. 

The  circumftanccs  attending  the  exdufion  of  the 
fifHts^  ^^hich  continues  aiJtomatic  perfcftly  of  nearly, 
may  be  much  illuftratcd  by  what  is  here  delivered; 
cdnccrnin^  the  cJ^pulGon  (Aihtfaces. 


PROP.    XLVII. 

To  explain  the  Manner  and  Degree  in  which  the  auivma^ 
tic  ASiionSy  mentioned  under  the  laft  Propefition^  are 
influenced  ly  voluntary  and/emivoluntary  Powers. 

When  young  children  continue  to  fuck,  or  maf- 
ticace  a  taftelefs.  body  put  between  their  lips,  df 
into  their  mouths,  we  may  conceive,  that  the  anions 
of  fu6lion  and  maftication  begin  to  pafs  from  their 
automatic  towards  their  voluntary  ftate.  Drinking 
out  of  a  vdrd,  fo  as  to  draw  up  the  liquid,  is  learnt, 
in  parr,  from  lucking  the  bread,  in  moft  cafes  s  but 
it  may  be  learnt  without,  as  is  evident  in  thofe  chil* 
dren  that  are  dry*nurfcd  Maftication,  when  it  ap- 
proaches to  a  perfeft  ftate  in  children,  is  chiefly  vo- 
luntary, the  firft  rudiments  receiving  perpetual 
changes,  fo  as  to  fall  in  more  and  more  with  pleafure 
and  convenience.  See  Prop.  22,  Cor.  i.  In  adults, 
both  fuftion  and  maftication  follow  the  command  of 
the  will  with  entire  readinefs  and  facility.  The  man- 
ner in  which  this  is  cflTcdted  has  been  already  explained 
in  treating  of  the  voluntary  power  of  grafping. 

Deglutition  of  infipid  liquors  becomes  voluntary 
early.  But  it  is  difficult,  even  for  fome  adults,  to 
fwallow  pills  and  bdlufes,  though  taftelefs ;  and  very 
naufeous  liquids  are  fometimes  rejedcd  by  them  au- 
tomatically,  as   well   as   by  young  children.      The 
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adion  of  deglutition  affords  manifeft  evidences  of 
the  gradual  tranficion  of  Automatic  motions  into  vo* 
luntary  ones,  as  well  as  of  voluntary  ooes  into  fuch 
as  are  fecondarily  automatic.  For,  in  common  cafes^ 
we  fwaliow  without  the  lead  exprefs  intention. 

When  the  face  of  a  child  or  adult  is  diftorted  upon 
the  light  of  a  naufeous  medictnei  which  has  before 
produced  distortions  automatically,  i.  e.  from  the 
impreflions  made  on  the  mouth  and  faucesy  we  fee  an 
evident  inftance  of  the  power  of  aflbciated  circum- 
ftanccs ;  and  may  have  the  conception  of  voluntary 
powers,  derived  from  a  fucceflion  of  fuch  aiTociations, 
made  eafy  to  the  imagination. 

The  periftaltic  motion  of  the  ftomach  and  bowels 
remains  automatic  to  the  laft,  depending  partly  on 
the  vibrations  deiceoding  from  the  brain,  pardy  on  the 
imprefllons  made  on  the  villous  coac  It  cannot  de- 
pend on  aflbciated  circumftances  in  its  common  ftate, 
becaufe,  being  perpetual,  it  is  equally  aflbciated  with 
every  thing,  u  e.  particularly  fo  with  nothing. 
However,  as  grateful  aliments  increafe  it,  the  flght 
of  them  may  do  the  fame  by  aflbciation.  Could  we 
fee  our  ftomachs  and  bowels,  it  is  probable,  that 
we  fliould  get  fome  degree  of  voluntary  power  over 
them. 

Vomiung  is  fometimes,  and  a  naufea  often,  excited 
by  aflbciated  circumftances;  and  there  have  been 
inftances  of  perfons  who  could  vomit  at  pleafure,  by 
firft  introducing  fome  of  thefe.  But,  I  fuppofe,  this 
adion  never  follows  the  mere  command  of  the  will,  * 
without  the  intervention  of  fome  ftrong  aflbciated 
circumftance.  We  have,  in  like  manner,  a  iemi- 
voluntary  power  of  reftraining  vomiting,  for  a  time 
at  leaft,  by  means  of  ideas  of  decency,  fliame, 
fear,  &c. 

Some  perfons  have  a  power  of  expellihg  flatulen- 
cies from  the  ftomach  in  a  manner  which  is  almoft 
voluntary ;  and  many  imitate  an  automatic  hiccough 
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very  exadly.  It  facilitates  thefe  powers,  that  both 
the  motions  here  confidcrcd  arc  very  frequent^  ef- 
pecially  during  childhood.  Thofe  who  can  hic- 
cough voluntarily^  attain  to  it  by  repeated  trials,  as 
in  other  cafes  of  voluntary  aAions. 

The  fpafms,  and  violent  motions  of  the  bowels, 

cannot  be  expedted  to  becog^e  voluntary.     They  do, 

however,  fcem  to  return,  in  many  cafes,  from  lefs 

^  and  lefs  bodily  caufes  perpetually,  on  account  of  aflb- 

ciated  circumftances,  as  has  been  already  remarked. 

In  like  manner,  the  vibrations  which  run  up  the 
excretory  dufts  of  the  glands,  muft  be  fuppofed  to 
remain  totally  under  the  influence  of  their  original 
caufes  i  unlefs  we  except  the  contraftion  of  the 
gall-dufb,  whicji  happens  fometimes  in  violent  fits 
of  anger.  This  may  perhaps  arifc  froni  vibrations 
excited  by  aflbciatcd  circumftances. 

Both  the  power  of  expelling  the  faces  and  urine, 
and  that  of  checking  this  expulfion,  arc  under  the 
influence  of  many  aflbciatcd  circumftances,  and  vo- 
luntary to  a  confiderable  degree.  And  it  will  eafily 
appear,  from  the  principles  of  this  theory,  that  they 
ought  to  be  fo.  .  The  filling  the  chcft  with  air  by  the 
contraAion  of  the  mufcles  of  infpiration,  is  a  cir- 
cumftance  which  never  attends  thefe  adtions  in  their 
purely  automatic  ftate.  .Young  children  learn  it  by 
the  fame*  fteps  as  they  do  other  methods  of  exerting 
the  grcatcft  force,  and  to  the  greatcft  advantage. 
See  Prop.  22.  Cor.  i. 

It  defcrves  notice  here,  that  the  aftion  of  the 
mufcular  coat  of  the  ftomach  and  inteftines  is  far  lefs 
fubje6t  to  the  power  of  the  will,  than  that  of  the  great 
fleftiy  mufcles  of  the  trunk  and  limbs.  The  efficient 
caufe  of  this  is  the  great  and  immediate  dependence 
which  the  aAion  of  the  mufcular  coat  has  upon  the 
fenfations  of  the  villous,  on  account  of  the  exquifite- 
ncfs  of  thefe  fenfations,  their  conftant  recurrency,  and 
the  contiguity  of  the  coats.     And  there  is  a  perfeft 
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agreement  of  the  final  caufe  with  the  efficient 
here,  as  in  other  cafes.  For  any  great  degree 
of  voluntary  power  over  the  aiufcular  coat  of 
the  bowels  would  much  difturb  the  digeftion  of 
the  aliment  as  thofe  nervous  per  ions  experience^ 
who  are  fb  unhappy  as  to  be  exceptions  to  the 
general  rule^  through  the  influence  of  aflbciated  cir- 
cumftances. 


N  a  SECT. 


i8o  Of  ibt  Senfe  of  Smell. 

SECT.     IIL 

OF    THE    SENSE    OF    SMELL. 

PROP.    XLVIII. 

■ 

fo  ajfign  the  Extent  of  the  Organ  of  Smelly    and  t$ 
explain  in  general  the  different  Powers  of  which  is  is 
wfTeired. 


Sm£ll  may  be  diftinguifhed  into  two  forts  : 
fir(l>  that  exqvtiHte  fenfation,  which  odoriferous 
bodies  imprefs  upon  the  nofe  by  means  of  alternate 
infpiration.  This  is  fmellj  in  the  peculiar  and  moft 
proper  fenfe  of  the  word;  and  it  refides  chiefly^ 
or  perhaps  entirely^  in  that  part  of  the  pituitary  mem* 
brane  which  invefts  the  cells  of  the  offa  Jpongiofa. 
Secondly^  That  fenfation  or  flavour^  which  mod  kinds 
of  aliment  and  medicines  imprefs  upon  the  whole 
pituitary  membrane  during  maftication,  and  juft  after 
deglutition.  And  this  lafl:  makes  a  principal  part  of 
the  pleafures  and  pains  which  are  ufually  referred  to  the 
tafte.  For  when  a  perfon  has  a  cold,  i.  e.  when  the 
pituitary  membiane  is  obftrufled  and  loaded  with 
mucus i  meats  lofe  their  agreeable  flavours;  and  the 
fame  thing  happens  in  a  polypus  narium. 

Befides  this,  it  is  to  be  obferved,  that  the  pituitary 
membrane  has  an  exquifite  fendbility,  which  may  be 
referred  to  the  head  of  feeling.  For  aftivc  powders, 
I.  e.  (lernutatories,  feem  to  irritate  the  membrane  of 
the  nofe  in  the  fame  way,  as  they  do  a  part  of  the 
fkin  deprived  of  the  cuticle,  only  in  a  greater  degree, 
and  more  immediately.  And  thus  fmells  themfelves 
may  be  referred  to  the  head  of  feeling  j  fince  ftrong 
fmells  are  often  obferved  to  occafion  fneezing. , 

It  may  alfo  be  remarked,  that  as  the  organ  of 
feeling  paflTes  infenfibly  into  that  of  tafte,  fo  the  organ 
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of  tafte  does  into  that  of  fmelK  And  thefe  three 
ieofes  have  a  much  greater  refemblance  to  one  ano- 
ther, than  any  of  them  has  to  the  fight,  or  to  the 
hearing ;  or  than  the  fight  and  hearing  have  to  each 
other.  However,  the  organ  of  feeling  is  diftinguiftied 
from  that  of  tafte  by  its  being  covered  with  the  hard 
cuticle,  and  the  organ  of  tafte  from  that  of  fmell 
by  the  laft's  being  extended  upon  bones ;  fo  as  to  be 
much  more  fenfible  and  irritable  upon  that  account. 
To  which  we  may  add,  that  as  a  watery  fluid  is  the 
proper  menjiruum  for  the  dtfiblution  of  fapid  par-* 
licles,  and  conveyanre  of  their  taftes,  fo  fmells  feem 
to  make  their  imprefliions  by  means  of  air-particles. 


PROP.    XLIX. 

Jo  examine  bow  far  ibe  general  Ph^enomena  of  Smell 
are  agreeable  to  tbe  DoSrine  of  Vibrations; 

Here  we  may  obferve,  firft,  that,  fince  the  fmells 
of  bodies  diffuie  chemfelves  in  general  to  great  dif- 
tances,  and  in  fome  cafes  to  immenfe  ones,  the  odo- 
riferous particles  muft  repel  each  other;  and  con- 
fequently  be  eafily  fufcepcible  of  vibratory  motions, 
for  the  fame  reafons  as  the  particles  of  common  air, 
or  thofe  of  the  aether.  We  may  even  fuppofe,  that 
odoriferous  particles  are  thrown  off  by  vibratory  mo- 
tions in  the  body  that  emits  them. 

May  not,  however,  the  odoriferous  particles  be 
attracted  by  the  body  which  emits  them,  after  they 
have  receded  from  it  to  a  certain  diftance,  and  fo 
follow  it,  in  fome  meafure,  like  an  atryiofphcre  ?  It 
is  hard  to  account  for  the  fmall  or  no  diminution  of 
weight  in  odoriferous  bodies,  after  they  have  con- 
tinued to  emit  fmells  for  a  long  time,  but  upon  fome 
fuch  fuppofition. 

N  3  Secondly, 
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Secondly,  Heat,  friftioii,  and  cffervefccnce,  are 
all  very  ape  to  excite  and  increafe  fmells  $  and  have 
all  a  connexion  with  vibratory  motions  in  the  judg* 
ment  of  ntiofl:  philolbphers. 

Thirdly,  Since  heat  and  fri6bion  excite  and  increafe 
fmells,  thefe  may  have  fome  connexion  with  elec- 
tricity; which  is  fuppofed  by  many  philoibphers  to 
depend  upon  vibratory  motions.  And  as  air-particles 
are  eleSrics  per  fe^  they  may  have,  on  this  account, 
a  peculiar  fitnefs  for  conveying  and  imprefling  fmells. 
May  not  air-parcicles,  and  odoriferous  ones,  repel 
each  other  ? 

Fourthly,  It  is  ufual,  when  we  defire  to  receive  a 
fmell  in  full  ftrength  and  perfection,  to  make  quick, 
Ihort,  alternate  infpirations  and  expirations.  This 
correfponds  to  the  rubbing  the  ends  of  the  fingers' 
upor\  the  body  to  be  examined  by  feeling,  and  the 
tongue  againft  the  palate  in  tailing^  And  all  thefe 
three  anions  appear  to  be  fome  prefumption  in  favour 
of  the  do£brine  of  vibrations. 

Fifthly,  The  greatncfs  and  quicknefs  of  the  effefl: 
of  odours  upon  •  the  whole  nervous  fyftem  feem  very 
fuitable  to  the  dodtrine  of  vibrations.  For  this  muft 
be  owing  to  the  mere  impreffion  of  fome  motion, 
there  not  being  time  for  the  abfbrption  of  particles 
fufficient  for  the  efFcdt  produced.  When  fweet  fmells 
caufe  a  fudden  faintnefs,  and  deliquium  animi,  they 
may  perhaps  agitate  the  whole  fyftem  of  fmall  me- 
dullary particles  fb  much,  as  to  make  them  attra6t  each 
other  with  fufficient  force  to  ftop  all  vibratory  mo- 
tions }  juft  as  has  been  obferved  of  the  particles  of 
mufcular  and  membranous  fibres.  And  the  fmells  to 
which  a  peribn  has  an  antipathy,  may  have  been  ori- 
ginally fweet,  or  lie  fo  near  the  confines  of  pleafure, 
as  to  propagate  their  vibrations  much  farther  than 
original  fctids  can.  For  thefe  feem  to  revive  from 
fainting  by  making  a  vigorous  impreffion  on  the  nofe, 
which  yet  is  not  propagated  freely  over  ^he  whole 
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iyftem ;  or,  if  it  be,  will  occaQon  immediate  fick- 
fiefs  and  fainting.  Fetids  in  thi&  refemble  other  pains, 
which,  if  moderate,  excite;  if  very  violent,  over- 
power. 

If  it  be  objedbed  to  this,  that  fuch  fragrant  fmclls, 
as  a  perfon  has  an  antipathy  to,  are  difagreeable  to 
him  in  the  higheft  degree,  and  that  upon  the  firft 
perception  j  alfo  that  the  fmell  of  thofe  fetids,  which  ' 
revive,  as  of  aja  fostida^  fpirit  of  hartlhorn,  &c.  is 
agreeable  to  many  i  I  anfwer,  that  thefe  two  oppo<^ 
fitc  changes  feem  to  arife  merely  froni  affociatidn. 
The  faintnefs  and  revival,  attending  thefe  fmells 
refpcdlively,  muft,  by  aflbciation,  transfer  the  vefti- 
ges  and  miniatures  of  themfelves  upon  the  firfl:  per- 
ception of  the  fmells,  whole  aflbciates  they  ard. 

Sixthly,  It  is  agreeable  to  the  notion  of  vibrations, 
that  fpirituous  liquors,  and  opium,  fhould  produce 
their  appropriated  efFefts  by  fmell,  as  well  as  by 
being  taken  into  the  (lomach,  as  they  are  found  to  do 
\xi  faft.  For,  if  thefe  cffcfts  arife  from  fpecific  vi- 
brations, the  mere  tmpreilion  of  fmall  adive  particles 
may  be  fufEcient  for  the  purpole  of  producing  them. 
We  muft,  however,  fuppofe  that  the  exhalations  of 
odoriferous  bodies  are  imbibed  in  fome  fmall  degree 
by  the  ablbrbing  veffels  of  the  membrana  fcbneideriana. 
We  might  ihew  by  parity  of  realbn,  that  the  great 
fubtlety  of  odoriferous  effluvia  favours  the  do£trine 
of  vibrations. 

Though  odoriferous  particles  arc  more  fubtle  than 
the  fapid  ones,  yet  they  are  perhaps  groffer  than  the 
rays  of  light.  For  the  fmoke  of  a  tallow  candle  ceafes 
to  fmell,  when  it  begins  to  (hine,  /.  e.  when  it  is  more 
attenuated  by  heat.  Since  therefore  the  vibrations 
from  heat  are  probably  fmaller  than  thofe  from  light, 
we  may  range  the  vibrations  of  the  medullary  fubftance 
in  the  fpllowing  order,  in  refpcft  of  fubtlety  5  heat, 
light,  fmell,  taftes,  tangible  impreflions,  and  the  vibra- 
tions of  the  air,  from  which  found  arifes.     But  it  b  to 
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be  obfervtd,  that  thcfc  laft  may  excite  much  more 
frequent  vibrations  in  the  auditory  nerve,  than  thofc 
of  the  founding  body,  to  which  they  correfpond ; 
luft  a5  the  vibrations  from  friftion  arc  much  more 
numerous,  than  the  flrokes  of  friftion ;  and  the  tre- 
mors of  the  particles  of  an  anvil  much  more  numer- 
ousy  than  the  (trokes  of  the  hammer. 


PROP.    L. 

^0  examine  bow  far  the  /pecific  Differences  of  Odours 
are  agreeable  to  the  DoBrine  of  Vibrations. 

4 

This  propofition  is  analogous  to  the  tbjrty-eighthj 
in  which  the  agreement  of  the  ipecific  ditftrcnces 
of  taftes  with  the  dodtrine  of  vibrations  is  confidered  ; 
and  may  be  illuftrated  by  it.  One  may  fay  indeed, 
that  tafte  and  fmell  are  fo  nearly  allied  to  each  other, 
that,  if  one  be  performed  by  vibrations,  the  other 
muft  alfo.     1  will  repeat  two  principal  obfervations. 

Firft,  If  the  varieties  of  kind  in  vibrations  be  com* 
bined  with  thoie  of  degree,  we  (hall  have  a  large  fund 
for  explaining  the  various  fragrant  and  fetid  fmells, 
notwithftanding  that  the  firfl:  always  agree  in  falling 
fhoct  of  the  folution  of  continuity,  the  laft  in  going 
beyond  it. 

Secondly,  The  differences  of  kind  in  fmells  are 
not  fo  many  as  may  Appear  at  firft  fight,  a  difierence 
in  degree  often  putting  on  the  appearance  of  one  in 
kind.  Thus  an  onion  cut  frefh,  and  held  clofe  to 
the  nofe,  fmells  very  like  afa  ftetida  j  and  a/a  fostida^ 
in  an  evanefcent  degree,  like  onion  or  garlic.  Thus 
a  dunghil  at  a  diftance  has  fmelt  like  mu(k,  and  a 
dead  dog  like  elder- flowers.  And  fetids  are  faid  to 
enhance  the  flavour  of  fragrants.  The  three  laft  in- 
ftances  (hew,  that  pleafure  and  pain  are  very  nearly 
allied  to  one  another  in  this  fenfe  alfo. 

PROP. 
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PROP.    LI. 

« 

STi?'  explain  in  what  Manner ^  and  to  what  Degree^ 
fleqfant  and  unpUaJant  Odours  contribute  in  the 
Way  of  Affociation^  to  form  our  inteUe£lual  Pleafures 
and  Pains. 

It  will  be  evident,  upon  a  moderate  attention,  that 
the  graceful  fonells,  with  which  natijral  produdtons 
abound,  have  a  great  (hare  in  enlivening  nnany  of  our 
ideas,  and  in  the  generation  of  our  intellectual  plea- 
fures ;  which  holds  particularly  in  refped  of  thofe  that 
ariie  from  the  view  of  rural  objeds  and  fcenes,  and 
from  the  reprefentations  of  them  by  poetry  and  paint* 
ing.  This  fburce  of  thefe  pleafures  may  not  indeed 
be  eafy  to  be  traced  up  in  all  the  particular  cafes ;  but 
that  it  is  'a  fource,  follows  n^ceifarily  from  the  power 
of  aflbciation. 

In  like  manner,  the  mental  uneafinefs,  which  at- 
tends (hame,  ideas  of  indecency,  &c.  arifes  in  a  con- 
liderable  degree,  from  the  offenfive  fmells  of  the  ex- 
crementitious  difcharges  of  animal  bodies.  And  it 
is  remarkable  in  this  view,  that  the  pudenda  are  6tu- 
ated  near  the  paflages  of  the  urine  and  faces^  the 
two  moil  offenfive  of  our  excrements. 

Wc  may  fuppofe  the  intelleftual  pleafures  and  pains, 
which  are  deducible  from  the  flavours,  grateful  and 
ungrateful,  that  afcend  behind  the  uvula  into  the  noie 
during  mailication,  and  juft  after  deglutition^  to  have 
been  confidered  in  the  lait  fedion  under  tlie  head  of 
tafte,  fince  thefe  flavours  are  always  efteemed  a  part 
of  the  tafles  of  aliments  and  medicines.  And  in- 
deed the  olfadtory  nerves  feem  to  have  as  great,  a  fhare 
in  conveying  to  us  both  the  original  and  derivative 
pleafures,  which  are  referred  to  the  tafte,  as  the  nerves 
of  the  tongue ;  which  may  help  us  to  account  for  the 
largenefs  of  thofe  nerves  in  men,   to  whom  fmell, 

properly 


i 


i86  Of  the  Senje  of  Smell 

properly  fo  called^  is  of  far  lefs  confequence  than  any 
other  of  the  fenfes^  and  tafte  of  the  greateft^  while 
yet  the  nerves  of  tafte  are  comparatively  fmall. 

We,  may  add  here,  that  the  fmell  is  a  guide  and 
guard  placed  before  the  tafte^  as  that  is  before  the 
ftomachj  in  a  great  degree  in  men,  but  much  more 
fo  in  brutes,  who  have  fcarce  any  other  means,  than 
that  of  fmell,  whereby  to  diftinguifb  what  foods  ace 
proper  for  them.  It  islikewife  probable,  that  the 
fmell  is  a  guaid  to  the  lungs ;  and  that  the  grateful 
odours  of  flowers,  fruits,  and  vegetable  produdions, 
in  general,  are  an  indication  of  the  wholefomenefs 
of  country  air ;  as  the  olFenfivenefs  of  putrefa6tion, 
fulphureous  fumes,  &c«  warn  us  beforehand  of  their 
Hiifchievous  eiFeds  upon  the  lungs.  However,  the 
fule  is  not  univerfal  in  cither  cafe. 

PROP.    LII. 

fo  give  an  Account  of  the  Ideas  generated  hy  the  federal 

Qdoun. 

What  has  been  delivered  concerning  the  ideas 
of  feeling  and  tafte,  may  be  applied  to  the  fmell. 
We  cannot,  by  the  power  of  our  will  or  fancy,  raife 
up  any  miniatures  or  ideas  of  particular  fmells,  fb  as 
to  perceive  them  evidendy.  However,  the  aflfociatcd 
circumftances  fcem  to  have  fbme  power  of  afi^cfting 
the  organ  of  fmell,  and  the  correfponding  part  of 
the  brain,  in  a  particular  manner;  whence  we  are 
prepared  to  receive  and  diftinguifb  the  fcveral  fmells 
more  readily,  and  more  accurately,  on  account  of  the 
previous  influence  of  thcfe  aflbciated  circumftances. 
And,  converfely,  the  aftual  fmells  of  natural  bodies 
enable  us  to  determine  them,  though  we  do  not  fee 
them,  always  negatively,  and  often  pofitively,  t.  e. 
by  fuggcfting  their  names,  and  vifible  appearances. 
And,  when  we  are  at  a  lofs  in  the  laft  refpeS,  the 

name 
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name  6r  vifible  appearance'  of  the  body  will  immedt* 
atcly  revive  the  connection. 

PROP.    LIII. 

To  explain  the  automatic  Motions j  which  arijefrom  the 
Impreffions  made  on  the  Organ  of  Smell. 

These  automatic  motions  are  of  three  kinds,  viz. 
the  infpiration,  by  which  young  brute  animals,  efpe- 
cially  quadrupeds,  imprefs  and  increafe  the  odours 
of  their  rcfpeftive  foods ;  the  contraftion  oftht  fauces^ 
and  upper  part  of  the  gullet,  which  arifes  fi-om  thofe 
agreeable  flavours,  which  afcend  behind  the  uvula 
into  the  nbfes  and  the  action  of  fneezing. 

As  to  the  firft;  it  is  peculiar  to  brutes,  children 
not  ufing  any  ipethods  of  improving  odours,  till  they 
are  arrived  at  two  or  three  years  of  age.  The  reafons 
of  this  difference  may  be,  that  the  fmell  in  many 
brutes  is  uje  leading  fenfe,;  that  their  noies  are  long 
and  large,  and  the  ojfa  ffongioja  hollowed  by  innumer- 
able cells  i  whereas  in  young  children  the  nofe  is 
dtprefled ;  the  pituitary  membrane  loaded  with  mu^ 
cus ;  and,  when  they  grow  up,  the  acutenefs  of  their 
fmell  is  far  inferior  to  that  of  quadrupeds.  « 

If  it  be  faid,  that  this  action  is  not  automatic  in 
brutes,  but  an  inftin(ft,  which  they  bring  into  the 
world  with  them^  I  anfwer,  that  the  nearnefs  of  the 
mufcles  affefted,  viz.  thofe  which  dilate  the  nofe, 
larynx,  and  lungs,  to  the  feat  of  the  impreflion, 
makes  it  probable,  that  the  motion  depends  upoq 
the  ienfation,  as  in  other  inftances  mentioned  in  thefe 
papers,  fome  of  which  are  allowed  by  all. 

It  may  be,  that  fomething  of  the  fame  kind  takes 
place  in  young  children,  as  foon  as  their  fmell  begins 
to  be  fufficiently  acute.  But  it  is  fo  mixed  with, 
and  modelled  by,  voluntary  motions,  as  to  be  fepa* 
rately  indifcernible. 

The 
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The  fecond  motion^  or  the  contraction  of  tlte 
fauces^  and  upper  pare  of  the  oefopbagus^  from  the 
grateful  flavours  which  afcend  up  into  the  noftrils  he-- 
Kind  i\it  uvula^  is  part. of  the  adion  of  deglutition s 
but  it  could  not  properly  be  mentioned  in  the  laft  fec- 
tion^  becaufe  it  arifes  from  a  fenfation  referred  to  this» 

Ungrateful  flavours  have  often  a  contrary  effeCt^ 
and  extend  their  influence  fo  far  as  to  preclude  the 
paflage  through  the  gullet,  and  even  throw  back  the 
ungrateful  liquid  or  morfel  with  violence.  And  we 
may  obferve,  that,  in  many  other  cafes  alfo,  when 
the  pleafure  paiTes  into  pain,  the  automatic  motion 
thereon  depexuling  pafles  into  one  of  an  oppofice  na* 
ture;  jull  as  in  algebra,  when  an  affirmative  quan« 
tity  in  the  daia  is  changed  into  a  negative  one,  a 
like  change  is  to  be  made  fometimes,  and  yet  pot 
always,  in  the  conclufion. 

It  deierves  notice  here,  that  pinching  the  nofe 
prevents  the  perception  of  thefe  flavours,  as  it  fecms> 
by  checking  ,the  vibrations,  which  would  run  along 
the  pituitary  membrane.  When  the  flavours  are 
very  pungent,  they  fix  In  the  tip  of  the  nofe ;  or,  if 
this  be  hindered  by  pinching  the  nofe,  they  fly  to 
the  uvula^  which  is  the  neareft  extreme  part  to  this. 

In  like  manner,  pinching  the  nofe,  or  prefTing  the 
lacrymal  bag,  whole  membrane  is  continuous  to  the 
pituitary  one,  checks  the  fenfation  that  gives  rife  to 
fneezing.  And  when  looking  at  a  ftrong  light  ex- 
cites this  adtion,  or  acrid  vapours  make  the  eyes 
water,  we  may  conjedture,  that  vibrations  pafs  through 
the  lacrymal  du&  from  the  eye  to  the  nofe  in  the 
firft  cafe,  and  from  the  nofe  to  the  eye  in  the  lafl. 
The  watering  of  the  eyes  from  drinking  haftily, 
efpecialiy  pungent  liquors,  from  plucking  a  hair  out 
of  the  noftrils,  and  from  fternutatories,  admit  of  a 
like  explication. 

And  thefe  inftances  may  help  to  explain  the  fenfa- 
tioas  in  the  fauces^  uvula,  and  tip  of  the  qoie,  alfb 
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the  fldwing  of  tears  from  the  eyes,  which  attend 
grief.  I  conjefture  that  the  ftomach  is  particularly 
affedted  in  gnef>  and  that  it  fends  up  vibrations^ 
along  the  common  membrane,  to  ihtfaucesy  uvula, 
tip  of  the  nofe,  and  eyes.  However,  the  diforder 
of  the  medullary  fubftance  is  great  and  general  in 
great  mental  uneaGnefTes. 

As  to  fneezing ;  no  one  can  doubt  its  being  au- 
tomatic. And  ic  is  reafonable  to  expcd,  that  the 
mufcles  aftually  concerned  in  it,  viz.  thofc  of  in- 
fpiration,  and  thei  ereftors  of  the  head  and  neck, 
ihould  be  aflPeded  by  vivid  ienfations  in  the  pituiury 
membrane.  It  feems  alio  to  me,  that  the  mufcles 
which  ftop  the  pafTage  through  the  noie,  ought  to  be 
contracted  firft,  /.  e»  during  the  infpiration,  as  being 
nearer  to  the  feat  of  irritation ;  and  afterwards  re- 
laxed during  expiration,  partly  by  their  having  ex- 
haufted  their  own  power,  partly  by  the  contraftion  of 
thkir  antagonifts,  which  are  irritated  alfo.  The  con- 
trary happens,  but  for  the  fame  general  reafons,  in 
the  afbion  of  deglutition  as  has  been  already  ob- 
ferved.  And  there  is  a  remarkable  coincidence  of 
the  efficient  and  final  caufes  in  both  thefe  inftances. 

In  fpeaking  of  the  fources  of  motory  vibrations 
above.  Prop.  18.  I  fuppofed,  that,  juft  before  the 
motory  vibrations  excited  by  the  irritation  of  mem- 
branes took  place,  the  fenfory  ones  in  them  were 
checked  by  the  general  contraftion  of  their  fibres, 
in  all  their  direftions.  And  1  mentioned  fneezing, 
as  affording  an  inftance  of  this.  For  the  fenfation, 
which  caufes  it,  difappears  the  inftant  before  the 
infpiration ;  and,  if  this  be  not  ftrong  enough,  i.  e. 
if  the  mufcles  do  not  receive  the  vibrations  from  the 
pituitary  membrane  with  fufficicnt  freedom,  it  re- 
turns again  and  again,  being  increafed  by  this  reci- 
procation, till  at  laft  it  caufes  fneezing.  It  fce'ms 
agreeable  to  this  account,  that  the  paifage  of  air, 
cold  abfolutcly  or  relatively,  through  the  nofe,  will 

often 
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often  occafion  foeezings  and  through  the  mouthy 
yawning.  For  cold  air  muft  contrafl-  the  mem* 
branes,  along  whofe  furfaces  it  paflfeSi 

When  fneezing  roufes  from  a  ftupor^  it  may  be 
fuppofed  to  excite  the  ufual  degree  and  kind  of  vi- 
brations  in  the  medullary  fubftance  of  the.  brain,  by 
fuch  a  moderate  concuflion  of  it,  as  lies  within  the 
limits  of  nature  and  health* 


PROP.    LIV. 

9 

,  To  explain  the  Manner  and  Degree^  in  which  the  an- 
tomatic  ASlionSy  mentioned  in  the  laft  Propofitionj  are 
influenced  by  voluntary  and /emivoluntary  Powers. 

Thb  fhort,  quick,  alternate  inipirations  and  ex- 
pirations, by  which  we  diftipguifh  fmells  in  perfec- 
tion, are  in  men,  totally  or  nearly,  a  voluntary 
aftion,  derived  partly  from  common  refpiration, 
partly  from  fneezing,  the  profpe£i:  of  pleafure  and 
convenience  concurring  to  it,  and  modelling  it,  as 
in  other  cafes.  It  (eems  alfo,  that  in  brutes  this 
a6lion  muft  pafs  from  its  pure  automatic  ftate  to 
fome  degree  of  a  voluntary  one. 

In  what  manner  and  degree  deglutition  is  volun- 
tary, has  been  confidered  already. 

Sneezing  is  checked  for  a  time  by  attention,  fur- 
prize,  and  all  ftrong  mental  emotions.  It  may  alfo 
be  performed  voluntarily ;  but  then  tlte  force  is  much 
inferior  to  that  of  automatic  fneezing.  The  fame 
may  be  obferved  of  hiccough,  coughing,  yawning, 
(iretching,  &c.  and  is  very  agreeable  to  the  deri-^ 
vative  nature  of  thefe  motions,  when  voluntary,  /.  e. 
when  performed  by  motory  vibrati  uncles.  The  ac- 
tion of  fneezing  is  differently  modelled  by  voluntary 
and  femivoluntary  powers  in  different  perfons. 

SECT. 
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SECT.    IV. 

OF    THE    SENSE    OF    SIGHT. 

PROP.    LV. 

To  determine  the  immediate  Organ  of  Sight y  and  explain 

its  Powers  in  general. 

Since  the  retina  is  an  expanfion  of  the  optic 
nerve,  we  may  conclude,  from  the  analogy  of  t|ic 
other  fenfes,  that  it  is  the  immediate  organ  of  fight. 
Nor  is  the  want  of  ienfibility  in  the  button  of  the 
optic  nerve,  a  fufficient  objedion  to  this;  as  the 
minute  ftrudlure  and  difpofition  of  the  parts  of  this 
button  are  not  known. 

We  may  alfo  reafon  thus  to  the  fame  purpofe.  It 
may  be  expedted,  that  the  immediate  organ  of  fight 
(hould  be  either  black  or  whitp,  that  fo  it  may  bear  a 
relation  of  indifference  to  all  the  colours.  But  if 
we  admit  the  do^brine  of  vibrations,  black,  by  ab- 
forbing  all  kinds  of  rays,  would  make  a  confufion 
of  vibrations,  whereas  white,  by  refle6ting  all,  might 
retain  the  imprefled  vibrations  diftinflly.  The  re- 
tjna  is  therefore  peculiarly  fitted  for  the  immediate 
organ  of  fight,  and  the  cboroides  the  contrary.  We 
may  add  farther,  that  the  retinay  by  reflefting  rays 
copioufiy,  prevents  their  arrival  at  the  cboroides* 
,  For  th&  accurate  diftinftion  of  the  feveral  vifible 
points  of  objeds,  it  is  neceflary,  that  thefe  be  placed 
within  the  limits  of  diftinft  vifion^  and  alfo,  that 
the  coats  and  humours  of  the  eye  be  fo  circum- 
ftanced,  as  to  bring  the  feveral  pencils  of  rays, 
which  proceed  from  each  vifible  point,  accurately  or 
nearly,  to  a  correfponding  point  upon  the  retina. 
This  is  diftindi:  vifion.     But  colours  alone  may  be 

diftinguiflied 
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diftinguiihcd  from  each  other  without  any  exaft  con- 
formation of  .the  eye.  Thus  vifion  may  be  reckoned 
of  two  kinds,  as  feeling,  tafte,  and  fmell,  have  been. 

PROP.    LVL 

I'o  examine  how  far  the  Phenomena  of  Colours  are 
'  agreeable  to  the  Doffrine  of  Vibrations* 

Here  I  will  make  two  fuppoGtions. 

Firft,  That  the  extreme  red  rays  at  F  Af,  Optics^ 
book  I  •  part  11.  fig.  4.  excite  vibrations  in  the  re- 
tina^ which  are  to  thofe  excited  by  the  extreme  violet 
rays  at  AGj2l%  1  to  a,  in  rcfpefl:  of  frequency. 

Secondly,  That,  in  going  from  the  extreme  red 
to  the  extreme  violet,  the  excefs  of  vibrations  ex- 
cited by  each  colour,  above  thofe  of  the  exti^emc  red 
will  be  proportional  to  its  diftance  from  the  extreme 
red. 

If  we  admit  thefe  two  fuppofitions,  then  the  vi- 
brations excited  by  the  extreme  red,  by  the  limit  of 
red  and  orange,  of  orange  and  yellow,  yellow  and 
green,  green  and  blue,  blue  and  indigo,  indigo  and 
violet,  and  by  the  extreme  violet,  as  thefe  colours 
are  fixed  by  Sir  Ifaac  Newton^  will  be  to  oric  another 
in  frequency,  rcfpeftively,  as  the  eight  numbers  100, 
ii2|,  120,  133I,  150,  i66|.,  177^,  and  200;  the 
diftances  of  thefe  leveral  limits,  and  of  the  extreme 
violet,  from  the  extreme  I'ed,  being  to  one  another 
refpeftivcly,  as  the  feven  numbers  i2i.,  20,  J3-J-,  50, 
66.J1,  775.,  and  100. 

Now  the  firft  fuppofition  may  be  rendered  pro- 
bable thus.  The  intervals  of  the  fits  of  eafy  re- 
flexion and  tranfmiffion  of  the  red  and  violet  in 
the  fame  medium,  and  fame  angle  of  refraftion, 
are  nearly  as  5  to  3.  See  Optics^  book  11.  obf.  13, 
14,  and  prop.  16.  But  the  red  is  Icfs  rcfrafted  by 
the  coats  and  humours  of  the  eye  than  the  violet, 

and 


Of  the  Senje  of  Sight       ^  193 

and  confequemly  will  not  have  its  intervals  fo  much 
din)inifhed  in  proportion ;  whence  ibey  may  be  to 
thofe  of  the  violet  as  6  to  3^  or  2  to  t»  at  their  ar- 
rival  on  the  retina^  But  it'  is  probabie^  that  the  vi- 
braiions  of  the  rays  themfelves,  and  conlequencly 
thofe  which  they  excite  in  the  retina^  are  recipro- 
cally as  the  fntcrvals  of  their  fits.  The  frequency 
therefore  of  the  vibrations  excited  by  the  extrenne 
red  may  be  to  that  of  the  vibrations  excited  by  the 
extreme  violet  as  i  to  2,  according  to  the  firft  fup-  « 
pofition. 

The  (econd  fuppofition  is  an  eafy  ftep  after  the  firfl:. 

For  it  is  natural  to  fuppofe,  that  in  palBlng  from  F 
to  Ay  in  the  figure  above  referred  to^  equal  diftances 
ihouJd  produce  an  equal  increafe  of  vibrations^  which 
is  the  fecond  fuppofition. 

Upon  this  foundation  we  may  now  reaibn  in  the 
following  manner. 

Firfi,  The  feven  primary  colours^  ellimated  both 
from  their  limits^  and  their  middle  points,  excite 
vibrations,  which  are  to  each  other  in  the  fimpleft 
ratios  that  are  confiftent  with  each  other,  and  all 
comprehended  within  the  firft  and  moft  limple  of 
all  ratios,  viz.  that  exprefied  by  the  two  firft  num^ 
hers  I  and  2. 

Secondly,  The  fame  ratios  are  alfb  thofe  of  the 
five  tones,  and  two  femitones,  comprehended  within 
the  oAave;  as  might  well  be  expected.  For  mufic 
muft  take  thofe  which  are  moft  fimple,  and  moft 
confiftent  with  each  other. 

Thirdly,  Since  the  greens  arc  refpeftively  to  the 
yeHows,  on  one  hand,  as  9  to  8,  and  to  the  blues, 
on  the  other,  as  9  to  10,  /.  e.  in  the  proportion  of 
a  tone;  alfo  to  the  reds,  on  one  hand,  as  4  to  3, 
and  to  the  violets,  on  the  other,  as  3  to  4,  /.  e*  in 
the  proportion  of  a  fourth  j  fince  farther,  the  yellows 
are  as  6  to  5,  1.  e.  thirds  minor,  to  th^  reds,  as  4  to 

Vol.  I.  O  .5,  i.  e. 


1^4  ^f  ^^^  ^^fi  9f  Sight. 

5,  u  e.  thirds  nhajor,  to  the  blues,  and  as  2  to  ji 
i.  e.  fifths,  to  the  violets;  the  blues  as  5  to  6,  u  e. 
thirds  minor,  to  the  violets,  and  as  3  to  a,  /•  e.  fifths, 
.  to  the  reds ;  and  the  reds  as  9  to  1 6,  i.  e.  flat  fevenths, 
to  the  violets ;  the  difierence  of  vibrations  here  exhi- 
bited may  make  the  five  foregoing  colours  appear  dif* 
tinft  fi-om  each  other  to  the  mind,  for  the  fame  reafons, 
whatever  they  be,  as  take  place  in  founds.   For  natural 
bodies  refledt  all  thefe  colours  in  great  abundance,  and 
in  fufiicicnt  purity  for  this  purpofe.     We  may  begin 
from  green,  as  the  mod  common  of  all.     When  this, 
as  reflected  by  grafs,  fuppoie,  has  been  fufficiendy 
familiarized  to  the  eye  of  a  child,  it  is  reafonable  to 
think,  that  it  may  be  diftinguifhed  from  yellow  and 
blue,    and    much    more    from    red  and  violet,    as 
reflefted  by  flowers;  alfo  that  thefe  may  be  diftin- 
guiflied  fi-om  each  other.    And  it  feems  to  me,  that 
our  fixed  point  ought  to  be  placed  in  green,  from 
the  commonnefs  and  purity  of  the  green  of  the  third 
order,  i,  e.  of  grafs  and  vegetables  in  general.     For 
the  fame  reafons  one  may   expe£t,  that  the  feveral 
(hades  of  red,  orange,  green,  blue,  and  violet,  ihould 
foe  confidered  as  feveral  degrees  of  the  fame  colour, 
viz.  on  account  of  the  fmall  diflference  of  vibrations. 
At  lead:   this   correfponds   to   the   ufual   method   of 
proceeding   in   other   things.     We  diftinguifh  great 
diflerences   in  our   fenfations   by   new  .names;    but 
refer  ail   fuch   as   are   nearly   related   to   the    fame. 
And  thus  the  two  foregoing  fuppofitions  furnifli  us 
with  a  natural  reafon  for  diftinguifhing  the  primary 
colours  into  five,  viz.  red,  yellow,  green,  blue,  and 
violet ;   which,   agreeably  to  this,   were  all  that  Sir 
IJaac  Newton  himfelf  diftingui(hed  the  oblong  folar 
image  into   for  Tome   time,   as  juay  appear  by  his 
Optical  Leftures. 

Fourthly,  Since,  if  we  proceed  from  the  green  to 
.  the  yellow  and  red,  on  one  hand,  and  to  the  blue  and 
violet^  on  the  other,  the  ratios  are  the  fame,  only  in- 
verted ; 
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Verted;  and  fince  there  is  a  larger  interval  or  ratio 
between  the  yellow  and  red,  alfo  between  the  blue  * 
ind  violet,  than  between  the  green  and  yellow,  or 
green  and  blue  i  we  may  expe6t  to  have  two  more 
diftinft  primary  colours  correfponding  to  each  other, 
and  to  the  two  femitones  in  an  oftave.  And  thus  it 
is.  Orange,  and  indigo,  are  fufficiently  diftinfb  from 
their  contiguous  ones,  viz.  orange  from-  red  and 
yellow,  and  indigo  from  blue  and  violet;  and  yet 
approach  to  them.  And  thefe  feven  colours  thus 
fixed,  feem  to  be  all  that  we  can  well  call  diftindb 
colours  amongft  the  primary  ones,  the  intermediate 
degrees  being  referred  to  fome  of  thefe  feven,  and 
called  (hades.  Of  compound  colours,  diftind  from 
all  the  primary  ones,  I  (hall  fpeak  below. 

Fifthly,  It  is  remarkable  here,  that  the  order  of  the 
five  tones  and  two  femitones  of  an  o6tave,  which 
correfponds  to  the  order  of  the  feven  primary  colours, 
is  the  fecond  in  abfolute  perfection  (which  I  have 
from  a  M  S.  paper  of  Sir  Ifaac  Newton'^  on  mulic, 
not  yet  publilhed),  and  the  firft  in  relative,  /.  e.  of 
thofe,  in  which  the  femitones  are  at  equal  diftances 
from  the  middle  or  extremes ;  which  circumftance  is 
evidently  necelTary  in  the  order  of  the  colours.  Fof 
if  diftindt  colours  arife  from  ratios,  and  a  half-nore 
colour  arife  next  after  the  red,  if  you  begin  at  one 
end,  a  correfponding  one  ought  to  appear  next  after 
the  violet,  if  y(ju  begin  at  the  other.  The  famenefs 
of  the  ratiosj^  that  muft  arife,  makes  this  neceflary, 
on  fuppofition,  that  the  diftinflion  of  colours  is 
founded  on  ratios.  ^ 

Sixthly,  If  the  diftindion  of  colours  arife  from 
the  ratios  of  vibrations,  the  colours  may  be  cxpeftcd 
to  be  broader  where  the  vibrations  are  more  numer- 
ous, becaufe  a  greater  addition  muft  be  made  to  a 
greater  number,  in  order  to  make  an  equal  ratio. 
And  there  is  a  certain  breadth  for  each  of  the  colours 
refpedlively,  which  fuits  each  fct  of  ratios  of  vibra- 
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tions  that  they  can  be  fuppofed  to  bear  to  one  another, 
according  to  any  fuppofed  law  of  increafe  of  the  vibra- 
tions in  pafling  from  one  end  of  the  folar  image  to 
the  other.  Since  therefore  the  breadth  of  the  feven 
primary  colours,  as  determined  by  Sir  Ifaac  Newton^ 
fuits  the  fimpleft  ratios  poflfible,  according  to  the 
fimpleft  law  of  increafe  poflible,  as  has  been  ex- 
plained above,  we  feem  to  have  from  thence  an 
argument  both  for  the  doArine  of  vibrations  in 
general,  and  for  the  particular  ratios  of  vibrations 
here  alleged.  And  there  are  two  things  in  this 
matter  which  defer ve  particular  notice*  Firft,  that* 
Sir  Ifaac  Newl$n*s  fpeSrum  was  about  ten  inches 
long  \  and  confequently,  the  breadths  of  the  (even  pri- 
mary colours,  red,  orange,  yellow,  green,  blue,  indigo, 
violet,  in  inches,  i,  %^\  o,  75;  i,  :^'^\  i,  66;  i, 
(>(>\  I,  1 1  i  2,  22 ;  which  magnitudes  are  {q  con- 
fiderable,  that  a  fmall  error  in  fixing  the  limit  of  a 
colour  does  not  much  afFedb  their  mutual  ratios. 
Secondly,  That  the  limits  of  the  colours  were  deter*- 
mined  in  a  way,  that  had  no  dependence  on  any 
hypothefis,  and  the  operation  repeated  (everal  times*. 
However,  it  may  perhaps  be  worth  the  time  and 
pains  of  fome  curious  experimenter,  to  examine  the 
breadths  of  the  feven  primary  colours  afrefh, 
and  compare  them  with  the  hypothefis  here 
propofed. 

'  Seventhly, .  When  all  the  rays  reflcfted  from  any 
natural  body  are  near  to  each  other,  as  in  the  yellows 
of  the  fecond  order,  and  in  the  blues  and  greens  of 
the  third,  we  may  fuppofe,  that  the  flower  vibrations 
are  accelerated  by  the  quicker,  and  the  quicker 
retarded  by  the  flower,  fo  as  to  compofe  an  interme- 
diate colour,  fcarce  differing  from  homogeneal  light 
in  appearance  of  purity  j  juft  as  in  a  bell,  the  flower 
vibrations  of  the  wider  part,  and  the  quicker  of  the 
narrower,  over-rule  each  other  mutually,  fo  as  to 
compofe  one  tone.     But  when  the  vibrations  of  the 
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extreme  rays  are  greatly  different  from  each  other, 
it  feems  that  each  ought  to  keep  the  power  of  ex- 
citing its  proper  vibrations,  fo  as  to  make  the  colour 
of  the  middle  rays;  which  may  be  conHdered  as  a 
kind  of  centre  of  gravity,  a  dilute  one,  verging  to 
white.  And  white  itfclfi  when  in  perfcftion,  arifes 
from  a  due  proportion  of  all  th«  forts  of  rays,  each 
primary  colour,  perhaps,  keeping  its  own  peculiar 
vibrations,  and  the  fcveral  (hades  of  each  primary 
colour  vibrating  in  the  fame  time  as  the  middle  point. 
When  two  colours  confiderably  different,  as  red  and 
t>lue,  yellow  and  violet,  red  and  violet,  are  com- 
pounded, they  neither  refcmble  the  intermediate  ho- 
rifiogeneal^one,  nor  make  a  white.  Not  the  firft, '  bc- 
catife  they  are  at  fb  great  a  diftance,  that  each  can 
keep  its  own  vibrations,  contrary  to  what  happens  in 
colours^  refembling  homogeneal  ones;  not  a  white, 
becaufe  there  is  not  a  fufEcient  number  of  differing 
vibrations.  By  fuch  compofitions  it  is,  that  purples, 
and  other  colours,  different  from  all  the  homogeneal 
oines,  are  formed ;  and  whoever  confidcrs  the  feveral 
ihades  of  each  colour,  with  the  mutual  proportions 
which  ifiay  be  combined  in  any  compound,  may 
eaQly  tonceivc  how  all  the  colours  of  natural  bodies 
fhould  arife  from  mere  combinations  of  the  primary 
colours,  agreeably  to  the  fixth '  and  fcventh  propo- 
fitiorls  of  the  fccbnd  part  of  the  firft  book  of  Sir  ffaac 
Newtori%  Optics.  What  is  here  delivered  may  ferve 
to  fuit  the  doftrine  of  vibrations  to  thofc  propofitrons, 
and,  perhaps,  affift  the  reader  to  fee  the  reafons  of 
the  (ixrh. 

CoR.  If  the  differences  of  the  primary  colours  arife 
from  thelpecific  differences  of  vibrations,  it  is  eafy  , 
to  fee,  chat  the  cfifFerences  of  taftes  and  fmells  may 
have  ^  like  origin  j  and  vice  verfa. 
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PROP.    LVII. 

T!q  examine  how  far  luminous  Appearances^    not  oc^ 
cafioned  hj  the  ImpreJJion  of  the  Rays  of  Light ^  with 
fome  other  Phenomena  of  a  related  Kind^  are  agree- 
able to  the  BoStrine  of  Vibrations. 

Flashes  of  lights,  and  other  luminous  appearances^ 
are  occafioned  by  ftrokes  upon  the  eye,  rubbing  ir, 
faintings,  &c.  Now  it  is  very  eafy  to  conceivci^ 
that  violent  agitations  in  the  fmall  particles  of  the^ 
optic  nerve  (hould  arife  from  thefe  caufes ;  and  con- 
fequently  that  fuc;h  deceptions  of  the  fight,  as  onq 
may  call  them,  (hould  be  produced,,  if  we  admit  the 
doflrine  of  vibrations.  And  1  do .  not  fee  how  they 
follow  from  the  common  hypothefis  concerning  the 
manned  of  fenfation. 

The  mofl:  remarkable  of  thefe  luminous  appear- 
ances is  that  which  refembles  the  eye  of  a  peacock's^ 
feather,  and  which  offers  itfelf  upon  (hutting  an4 
rubbing  the  eye  in  a  morning.  There  is  a  diftihfbioi^ 
in  it  between  the  central  parts  and  the  edges.  The  firft 
fcem  to  anfwer  to  that  part  of  the  retina^  which  isoppo- 
fite  to  the  pupil,  and*  of  about  the  fame  fize  with  it^  in 
its  ordinary  dimenfions.  The  laft,  or  the  edges,  may 
anfwer  to  thofe  parts  of  the  retina^  which  are  only 
fome  times  expoied  to  the  adtion  of  light,  viz.  in  dila- 
tation^ of  the  pupil.  It  is  obfervable,  that  the  cen- 
tral parts  are  often  dark,  while  the  edges  are  lumi- 
nous; and  vice  verfa.  It  happens  alfo  frequently, 
that  in  the  whole  appearance  a  blue,  a  dilute  yellow, 
and  a  red>  fucceed  each  other  in  the  order  of  the 
colours.  Perhaps,  by  farther  obfervations,  a  perfbn 
might  be  able,  in  fome  meafure,  to  predid  the  varia-< 
tions  of  this  phacnomenon.  It  generally  moves, 
which  may  be  perhaps  from  the  motion  of  the  pecu- 
liar vibrations  along  the  furface  of  the  retina. 

Upon 
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Upon  (hutting  one's  eyes  after  they  have  been 
fixed  upon  a  luoiinous  objedt^  as  a  candle^  a  fire^  a 
window^  it  is  common  to  have  a  famt  image  of  the 
objeft  remain  in  the  eye  for  a  few  moments.  This 
follows  from  the  gradual  declenfion  of  the  vibrations 
excited. 

Sometimes,  inftead  of  a  luminous  image^.  a  dark 
one,  correfponding  in  (hapc  and  fize  to  the  luminous 
objeft,  prefents  itfelf.  In  this  cafe  we  mod  fuppofe, 
that  the  vivid  vibrations  excited  by  the  luminous 
objeft  pafs  immediately  into  very  feeble  ones,  abib-< 
iutely  or  relatively,  upon  the^ccffation  of  the  impreflion. 

Boerhaave  fay^,  that  he  had  a  luminous  circle  in 
his  eye  for  a  long  time  after  having  viewed  too  intenfely 
the  moon's  light  colleifled  to  a  focus.  And  looking 
at  the  fun  makes  other  objeds  appear  red  and  lumi- 
nous. It  does  alfo  occafion  dark  fpots  to  appear 
upon  common  objedis  afterwards.  This  laft  efFeft 
may  perhaps  fucceed  the  firft.  While  extraordinary 
.vibrations,  or  a  difpofition  to  them,  continue  in  the 
retina^  and  optic  nerve  (which  may  be  for  a  long 
.time,  if  a  flight  inflammation,  with  the  confequent 
irritability,  be  produced  in  the  fmall  veflfek  of  the 
nervous  (!rapillaments),  the  common  objefts  may 
appear  luminous.  When  fhefe  go  off,  a  contrary 
(late  may  take  place,  and  caufe  the  dark  fpots  to  ap- 
pear. Dark  fpots  of  continuance  argue,  that  an 
injury  is  done  to  the  retina^  and  optic  nerve.  The 
permanent  dark  fpots,  which  are  fometimes  previous 
to  ^  gutia/erifHai  feem  to  be  of  this  kind.    • 

It  is  agreeable  to  fome  of  the  foregoing  inftances, 
that  being  kept  much  in  the  dark  fhould  enable  the 
perfons  to  fee  with  a  very  obfcure  light.  In  fome 
other  cafes  of  a  nyflalopia  there  may  perhaps  be  tlie 
firft  and  loweft  degree  of  inflammation  in  the  inflni* 
teflmal  wflels  of  the  retinay  fo  as  to  increafe  the  fen- 
Ability  of  the  organ  without  making  the  cxercife  of 
its  fundions  painful. 

O  4  Giddinefs, 
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Giddinefs,  or  an  apparent  irregulac  motion  in  the 
objects  of  fight,  almoft  always  goes  before  anj 
general  confufion  and  privation  of  fenfe  and  motion  s 
which  is  very  agreeable  to  the  dodrine  of  vibrations* 
For  the  general  diforder  in  the  vibrations  in  the 
medullary  fubftance'may  be  expe6ted  to  be  perceived 
in  the  optic  nerve,  and  correfponding  part  of  the 
brain,  firft  and  chieQy,  on  account  of  the  acutenefs 
and  precifion  of  the  fenie  of  fight.  Upon  the  fame 
principles  it  is  eafy  to  fee,  how  grtat  and  unufual  agi- 
utions  of  the  body,  innprefiions '  on  the  ftomach,  on 
the  olfaftory  nerves,  on  the  eye,  by  the  quick  tran- 
fition  of  objects,  on  the  eye  and  fancy  together,  by 
looking  down  a  precipice,  •  &c.  fhould  occafion  a 
temporary  giddinefs. 

PROP-    LVIIL 

^0  examine  btm  far  the  Judgments  which  we  make  ty 
Sight  concerning  Magnitude^  Diftance^  Motion^  Figure^ 
and  Pqfition,  are  agreeabk  to  the  DoSlrine  of  Jffbci" 
ation. 

I  HAV£  already  obferved.  Prop.  30.  that  thefe  judge- 
ments are  to  be  efteemed  true  or  falfe^  according  as 
they  agree  or  difagree  with  thofe  made  by  touch. 

Now  the  aflbciatcs  of  greater  tangible  magnitude 
are  a  larger  pi<^ure  on  the  retinaj  the  diftance  being 
the  fames  ^od  a  larger  diftance,  the  pi&ure  being 
the  fame.  The  aflbciates  of  a  lefs  tangible  magni- 
tude are  the  oppofites  to  thefe.  And  the  aflbciates 
of  the  famenefs  of  tangible  magnitude  are  the  increafe 
or  diminution  of  the  pi&ure  on  the  retina^  while  the 
diftance  is  diminifbed  or  increafed  fuitably  thereto. 
All  this  appears  from  optical  confideracions.  Hence 
it  follows,  that  where  the  f»£ture  on  the  retina  is  of  a 
juft  fize,  and  alfo  the  previous  judgment  concerning 
the  diftance  juft,  our  eftknate  of  tangible  magnitude 
by  fight  will  be  juft  likewife.     But  if  the  pidure  on 
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the  rdina  be  magnified  or  diminiflied  by  glades,  or^ 
our  previous  judgment  coocerning  the  diftance  be 
erroneousj   our  eftimace  of  tangible  magnitude,  will 
be  erroneous  in  like  manner.    And>  whether  it  be  juft 
or  erroneous,  it  is  entirely  founded  oo  afibciation. 

The  following  inftances^  among  many  others,  con- 
firm thefe  pofitions*  Young  children  judge  rightly 
of  magnitude  only  in  familiar  places,  or  at  fmall  dif- 
tances.  At  great  diftances*they  always  judge  the  ob- 
jeds  to  be  lefs  than  the  truth,  not  having  learnt  to 
judge  rightly  of  thefe  diftances,  and  make  ^lowance 
for  them.  The  generality  of  adults  judge  far  better 
of  magoitude  at  great  diftances  on  level  ground,  than 
from  above,  or  from  below,  on  account  of  their  gftater 
experience  in  the  foroier  cafe*  The  horizontal 
moon  appiars  larger  than  the  meridional,  becaufe 
the  pifture  on  the  reftua  is  of  nearly  the  lame  fize,  and 
the  diftance  eft:eem6d  to  be  greater.  And  yet  the 
horizontal  moon  appears  hr  lefs  than  the  b-uth,  becaufe 
we  can  form  no  conception  of  its  vaft  diftance.  A 
tree  referred  to  the  horizon  in  the  dufk  of  the  even-* 
ing,  QT  a  fly  to  the  ground  at  a  diftance,  through  the 
indifttnj6knefs  of  vifion,  appears  much  bigger  than 
the  truth.  In  looking  through  glaflfes,  which 
magnify  or  .dimioifh  the  pi£i:ure  on  the  retina^  the 
objcdts  themfelves  feem  to  be  magnified  or  dimi^ 
niOied^  becaufe  our  judgment  concerning  the  diftance 
is  not  altered  proportionally,  &c.  &c. 

Tiiere  are,  befides  thefe,  ibme  other  aflfociated  cirr 
cumftaaees,  which  occafionally  impofe  upon  us  in  efti-« 
matii^  magnitudes.  Thus  a  pcrfon  of  an  ordinary 
height  ftanding  near  a  very  tall  one,  or  coming  in  at 
a  very  high  door,  appears  fhoner  than  the  truth  i^ 
lean  perfons  feem  tall,  fat  perlbns  ftiorr,  &c. 

The  principal  criterion  of  diftance  is  the  magnitude 
of  the  pi&ure,  which  fome  known  objeA  makes  on 
the  retina.    But  the  five  following  afTociated  circum* 
ftances  feem  to  have  alio  ibme  influericaon  our  judg- 
ments 
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ments  concerning  diftance,  .in  certain  cafes,^  and 
under  certain  limitations  t  the  nunnber  of  objeds 
which  intervene>  the  degree  of  diftindnefs  in  which 
the  minute  parts  are  leen,  the  degree  of  brtghcnefsi 
the  inclination  of  the  optic  axes,  and  the  conforma-* 
tion  of  the  eye.  It  will  appear  from  the.fixty-fecond 
and  fixty-third  propofitions  that  the  two  laft  are  aflb- 
ciates  to  each  other  in  their  proper  degrees,  fincc  each 
depends  on  the  diftance  of  the  objedt.  The  influ<- 
ence  of  the  three  firft,  as  well  as  that  of  the  mag-* 
nicude  of  the  pidure  on  the  retinay  is  evident  from 
the  methods  of  exprefling  diftance  in  pifhires. 

From  the  principles  laid  down  in  the  laft  paragraph, 
we  may  explain  the  following  fallacies  in  vifion.  An 
objedt  viewed  through  a  perfpefkive  appears  to  be 
nearer  than  it  is,  becaufe  the  pidture  on  tht  retina  is 
thereby  rendered  both  larger,  and  more  diftinA ;  but 
if  we  invert  the  perfpeftive^  and  fb  diminilh  the  pic- 
ture, the  objeft  will  appear  farther  off.  .  At  iea,  and 
on  plains,  where  few  or  no  objefts.  intervene,  we 
judge  the  diftances  to' be  leis  than  the  truth ;  and  the 
contrary  happens  in  fcenes  diverfified  with  a  proper 
variety  of  dbje£bs.  A  large  objeft,  when  appre^ 
hended  to  be  one  of  a  common  fize,  appears  nearer 
than  the  truth ;  and  the  fame  happens,  when  we  view 
objects  in  rural  fcenes,  fuch  as  houfes,  towns,  hills, 
&c.  in  a  bright  light,  or  through  a  very  clear  at* 
mofphere.  In  trying  to  judge  of  fmall  diftances  by 
one  eye,  it  is  ufual  to  be  miftaken  for  want  of  >  the 
criterion  from  the  inclination  of  the  optic  axes. 

Since  our  judgment  concerning  the  magnitude  of 
an  unknown  objed:  depends  upon  the  diftance,  and  our 
judgment  concerning  the  diftance  of  every  ijbjedt 
chiefly  upon  that  concerning  its  magnitude,  the  con-' 
jeftures  of  different  perfons,  concerning  the  magni- 
tudes and  diftances  of  unknown  remote  objeds,  both 
as  feen  through  telefcopes,  and  with  the  naked  eye, 
may  vary  confiderably  from  each  other  according  to 

their 
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tlieir  refpe£tive  aflbctated  prejudices.  If  the  diftance 
be  fixed  previoufly  by  a  known  objeft,  we  may  after-* 
wards  judge  of  the  magnitude  of  an  unknown  objeft 
thereby.  The  number  of  intervening  objeds>  and 
the  inclination  of  the  optic  axes,  feem  to  afibrd  coo* 
fiderable  afliftance  in  determining  diftances,  .  where 
known  obje<5ts  are  wanting;  the  firft  in  large  dif- 
tances^  the  lad  in  fmall  ones :  but  the  other  three 
inferior  criterions  above-mentioned,  viz.  the  degree 
of  diftin&nefs,  the  degree  of  brightnefs,  and  the 
cpnformation  of  thp  eye,  when  fingly  taken,  are  of 
fmall  fignification. 

We  judge  of  motion  by  the  nootion  of  the  pidures 
on  the  retina^  or  of  our  eyes  in  following  the  ofc^e^s. 
After  ibme  time,  vft  learn  to  make  allowaiice  for 
the  line  of  direftion,  our  own  motions,  &c.  If  we 
£itl  to  make  the  due  allowance  through  aflbciaicd 
circumftances  of  any  kind,  we  muft,  in  confequence 
of  this,  make  a  difproportionate  eftimate  of  nno* 
tion,  or  place  it  in  an  undue  objedt. 

We  judge  of  the  figure  or  fhape  of  bodies,  chiefly 
by  the  variations  of  light  and  fhade ;  and  our  aflb« 
ciations  taken  thence  are  (b  ftrong,  as  that  we  are 
eafily  impofed  upon  by  a  juft  imitation  of  the  light 
and  (hades  belonging  to  each  fhape  and  figure,  in 
their  feveral  fituations  with  refpeft  to  the  quarter 
from  which  the  illumination  proceeds. 

It  is  from  the  aflbciations,  conlidered  under  this 
propofition,  and  particularly  in  the  laft  paragraph, 
that  painting  conveys  fuch  exafb  ideas  of  fliapes, 
figures,  magnitudes,  and  diftances,  and  the  camera 
obfcura  of  motions  alio,  by  means  of  impreflions  that 
proceed  from  a  plane  furface* 

The  pofition  of  objects  is  judged  of  entirely  by  the 
part  of  the  retina  on  which  the  rays  fall,  if  we  be  in 
an  ere£b  pofture  ourlelves.  If  we  be  not,  we  allow 
for  our  deviation  from  it,  or  make  a  reference  to 
ibmething  judged  to  be  in  an  ered  pofture.     If  we 

fail 
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fail  in  the(c,  errors  concerning  the  poHrion  of  vKible 
objeAs  muft  happen.  Our  calling  bodies  ereSl^  when 
the  rays  proceeding  from  their  tops  fall  upon  the 
lower  parts  of  the  retina^  and  vice  verfay  is  merely 
from  an  affociation  of  the  fame  kind  with  th(^e  by* 
which  the  fenfes  of  other  words  are  determined. 

Thofe  who  are  difpofed  to  examine  the  fubjefts^ 
of  this  and  the  following  propofition  with  accuracy^ 
may  fee  a  large  variety  of  proper  inftances  well 
explained  by  Dr.  Smithy  and  Dr.  Jurin^  in  Dr.  Smithes 
Optics.  Thefe  gentlemen  infift  chiefly  on  optical 
confiderations  $  but  they  every  where  admit  the 
prevalence  of  afibciation,  though  it  is  not  always  to 
their  purpofe  to  take  exprefs  notice  of  it. 

I  will  juft  remind  the  reader,  that  in  all  the  cafes 
of  magnitude,  diftance,  morion,  figure,  and  pofi* 
t$on,  the  vifible  idea  is  fo  much  more  vivid  and  ready 
'  than  the  tangible  one,  as  to  prevail  over  it,  notwith- 
ftanding  that  our  information  from  feeling  is  more 
precife  than  that  from  fight,  and  the  teft  of  its  truth. 
However,  if  we  could  fuppofe  a  perfbn  to  be  endued 
with  the  fenfes  of  feeing  and  hearing,  and  yet  to  be 
deftitute  of  that  of  feeling,  and  of  the  power  of  mov- 
ing hinnfelf,  he  might  have  all  the  words  exprefSng- 
diftances,  magnitudes,  &c.  fo  much,  and  fb  pro- 
perly, aflbciated  with  the  vifible  appearances  of  thefe, 
as  that,  by  pafTing  over  his  ear,  they  would  raifii^ 
up  all  the  fanK  trains  of  vifible  ideas,  as  in  us. 

PROP.     LIX. 

» 

7^  examim  htm  far  4be  Circttmftances  cf  Jingle  and  dou-^ 
tie  Fifion  are  agreeable  to  the  Doifrine  of  AJfbciation. 

When  we  kave  attained  a  voluntary  power  over 
the  external  motions  cf  our  eyesy  fo  as  to  dire&  dWm 
€o  objeds  at  pleafure,  we  always  do  it  in  fuch  a 
manner^  as  cbac  the  fame  points  of  objeds  fall  upon  ^ 

correfpondent 
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corrcfpondent  points  of  the  two  retinas.  And  this 
correfpoDdcnce  between  the  refpedive  points  of  the 
retinas  is  peroianent  and  invariable*  Thus  tho  cen- 
tral points,  or  thofe  where  the  optic  axes  terminate, 
always  correfpond;  a  certain  point  on  the  right  fide 
of  the  right  r^iaa  always  correfponds  (whatever  ob- 
ject we  view)  to  another  certain  point  on  the  right  fide 
of  the  left  retina^  equally  diftant  from  the  centre  with 
it,  &c.  Hence,  if  the  optic  axes  be  direded  to  the 
objeft  ^,  the  pifture  made  by  it  on  the  right  re-- 
tina  correfponds  to  that  made  on  the  left;  whereas  the 
impreffions  made  by  two  fimilar  objects,  ^  and  B, 
upon  the  two  retinas,  do  not  correfpond.  The  im- 
prefllons  therefore,  that  are  made  upon  portions  of 
the  retinas,  which  do  or  do  not  correfpond,  are  the 
aflbciated  ,  criterions  of  fiqgle  and  double  vifion. 
For  I  here  fuppofe,  that  the  common  appearances  of 
a  fingle  objeft,  and  two  fimilar  ones,  are  refpec- 
tively  called  fingle  and  double  vifion. 

Let  us  now  inquire  into  the  fallacies  which  theie 
afibciated  criterions  may  occafion. 
.  Firft,  then.  When  a  peribn  directs  his  eyes  by  a 
voluntary  power  to  a  point  nearer  or  farther  off  than* 
the  object  which  he  views,  fo  as  to  make  the  pic- 
tures of  theobjcffc  fall  upon  the  points  of  the  two 
retinas,  that  do  not  correfpond;^  this  objed  will 
appear  double.  The  fame  thing  happens  when  one 
eye  is  diftorted  by  a  ipafm,  when  perfons  lofe  the 
voluntary  power  of  direding  their  optic  axes  to  ob- 
jefts,  and  in  general  whenever  th^  pictures,  which 
the  objedb  imprints  on  the  two  retinas,  fall  upon 
points  that^o  not  correfpond. 

It  rcfembles  this,  and  illuftrates  it,  that  if  we  crols 
the  fingers,  and  roll  a  pea  between  two  fides,  which 
are  not  contiguous  naturally,  it  feels  like  two 
peas. 

Secondly,  After  a  perfon,  whoie  eye  is  difiorted 
by  a  fpafm,  has  ieen  double  for  a  certain  time,  this 

ceafcs, 
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ceafe^,  ^nd  he  gains  the  power  of  feeing  fingte 
again,  provided  the  diftortion  remains  fixed  to  a 
certaiA  degree.  For  the  aflbciation  between  the 
points  of  the  two  retinas^  which  correfponded  for- 
merly, grows  weaker  by  degrees;  a  new  one  alfo 
between  points,  that  now  correfpond,  takes  place, 
and  grows  ftronger  perpetually. 

Thirdly,  If  two  lighted  candles,  of  equal  height, 
be  viewed  at  the  diftance  of  two  or  three  feet  from 
the  eyes,  fo  that  the  pifture  of  the  right-hand  candle 
on  thejeft  retina.  Ihall  correfpond  to  that  of  the  left- 
hand  candle  on  the  right  retina^  only  one  ioiage  will 
be  produced  by  thefe  two  correfponding  piftures. 
But  the  two  piftures  which  do  not  correfpond,  viz. 
that  of  the  right-hand  candle  on  the  right  retina^ 
and  that  of  the  left-hand  candle  on  the  left  retina^ 
will  each  produce  its  proper  image.  See  Smith's 
Optics,  Rem.  526. 

||  But  here  two  queftions  may  be  afked :  Firft,  Why 
fingle  objects  appear  the  fame  to  one  as  to  both 
eyes,  allowing  for  the  diminution  of  brightnefs, 
fince,  in  the  firft  cafe,  there  is  one  pifture  only,  in 
the  laft  two.  Ought  not  every  fmgle  obje£t  to  appear 
fingle  to  one  eye,  and  double  to  both  ? 

Secondly,  How  can  one  objeft  appear  like  two  to 
both  eyes,  fince,  however  th?  eyes  be  dire&ed  or 
diftorted,  it  can  make  but  two  piftui'es,  whereas  two 
objefts  make  four,  viz.  two  in  each  eye  ? 

It  is  evident,  that  the  difficulty  is  the  fame  in  both 
thefe  queftions.  And  it  feems  to  be  a  fufficient  an* 
fwer  to  allege,  that  impreflfions  fb  much  alike,  and 
which  are  fo  conftantly  made  together,  as  thofe  upon 
the  correfponding  portions  of  the  two  retinas,  muft 
unite  into  one  entirely  in  the  brain,  and  produce  the 
fame  efl^cft  in  kind,  though  fomewhat  diflferent  in 
degree,  as  one  alone.  And  thus,  whether  we  fee 
with  one  eye  or  both,  hear  with  one  ear  or  both,  the 
imprefllon  on  the  common  fenfory  in  the  brain  is  the 

fame 
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fame  in  kind;  and  thercfdre,  if  the  firft  be  called 
fingle,  the  other  mufl  alio. 

.  But  it  deferves  particular  attentioD  here ^  that  the 
optic  nerves  of  men^  and  fuch  other  animals  as 
look  the  fame  way  with  both  eyes,  unite  in  the 
(fella  turcica/  in  a  ganglion^  or  little  brain,  as  one 
may  call  it*  peculiar  tq  themfelves ;  and  that  the  af- 
fociations  betwccnTyricfironous  impreffions  on  the  two 
r^/htas  mud  be  made  fooner,  and  cemented  ftronger, 
on  this  account  r  alfo,  that  they  ought  to  have  a 
much  greater  power  over  one  another's  images,  than 
in  any  .other  part  of  the  body.  And  thus  an  im- 
prelfion  made  on  the  right  eye  alone  by  a  fingle 
objed,  may  propagatcf  itfelf  into  the  left,  and  there 
raife  up  an  image  almofl:  equal  in  vividnefs  to  itfelf: 
and  confcqucntly,  when  we  fee  with  one  eye  only,  we ' 
may,  however,  have  pifturcs  in  both  eyes ;  and  when 
we  fee  a  (ingle  obje<5l,  with  our  eyes  direfled  to  one 
at  a  different  diftance,  we  may  have  four  pi£tures, 
viz.  two  fiom  direft  impreflion  in  parts  that  do  not 
correl]X)nd,  and  two  others  from  affociation  in  parts 
that  do.  And  thus  both  the  foregoing  queftions 
may  be  anfwered,  in  a  manner  that  leaves  no  doubt 
or  hefitation.)V 

PROP.    LX. 

To  explain  in  what  Mannerj  and  to  what  Degree, 
agreeable  and  difagreeable  Impreffions  on  the  Eye 
contribute^  in  the  Way  of  jjfociation,  to  form  our 
intelleSual  Pleafures  and  Pains. 

It  is  evident,  that  gay  colours,  of  all  kinds,  arc 
a  principal  fource  of  pleafure  to  young  children; 
and  they  fcem  to  ftrike  them  more  particularly,  when 
mixed  together  in  various  ways.  Whether  there  be 
any  thing  in  colours,  which  correfponds  to  the  har- 
mony between  founds,  may  be  doubted.    If  there  be, 

it 
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k  muftj  however,  admit  of  much  greater  latitude 
than  the  harmony  between  founds,  fince  all  mixtures 
and  degrees  of  colours,  unlefs  where  the  quantity  of 
light  overpowers   the   eye,    arc    pleafant;    however, 
one  colour  pnay  be  more  fb  originally  than  another 
B^ack  appears  to  be  originally  difagreeable  to  the  eyes 
of  children ;  it  becomes  difagreeable  alfo  very  earljr 
from  ailbciated  influences.     In  adults,  the  pleafures 
of  mere  colours,  are  very  languid  in  comparifon  of 
their  prefent  aggregates  of  pleafure,   formed  by  af- 
fociation.     And  thus  the  eye  approaches  more  and 
more,   as  we  advance  in  fpirituality  and  perfeAion, 
to  an  inlet  for  mental  pleafure,  and  an  organ  fuited 
to  the  exigencies  of  a  being,  whofe  happinefs  con«- 
fifts  in  the   improvement  of  his  underftanding  and 
affedtions.     However,  the  original  pleafures  of  mere 
colours  remain,  in  a  fmall  degree,  to  the  laft,  and 
thofe  transferred  upon  them  by  aiibciation  with  other 
pleafures  (for  the  influence  is  in  thefe  things  reci* 
'  procal,   without  limits)  in   a  confiderable  one.     So 
that  our  intelledual  pleafures  are  not  only  at  firft 
generated,    but  afterwards   fupported  and  recruited, 
in  part  from  the  pleafures  afiR^ing  the. eye;  which 
holds  particularly  in  refpeft  of  the  pleafures  afforded 
by  the  beauties  of  nature,  and  by  the  invitations  of 
them,  which  the  arts  of  poetry  and  painting  furnifh 
us  with.     And  for  the  fame  reafons  the  difagreeable 
impreflions  on   the  eye,   have  ibme  fmall  fhare  in 
generating  and  feeding  intelledtuai  pains. 

It  deferves  notice  here,  that  green,  which,  is  the 
colour  that  abounds  far  more  than  any  other,  is  the 
middle  one  among  the  primary  colours,  and  the  mod: 
univerfally  and  permanently  agreeable  to  the  eye  of 
any  other :  alfo,  that  as  the  common  juice  of  vege- 
tables is  in  general  green,  lb  that  of  animals  is  in 
general  red;  the  firfl;  being,  perhaps,  of  the  third 
order,  the  lafl:  of  the  fecond.  It  appears  to  be  ex^ 
tremely  worth  the  time  and  pains  of  philofopbers  to 
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inquire  into  the  orders  of  the  colours  of  natural  bodies^ 
in  the  manner  propofcd  and  begun  by  Sir  Ifaac 
Newun  i  and  particularly  to  compare  the  changes  of 
coiourj  which  turn  up  in  chemical  operations^  with 
the  other  changes  which  happen  to  the  fubje^ts  of 
the  operations  at  the  fame  time.^  Nothing  ieems 
more  likely  than  this  to  be  a  key  to  the  philofophy 
of  the  fmall  parts  of  natural  bodies,  and  of  their 
mutual  influences* 

PROP.    LXI. 

7o  give  an  Account  of  the  Ideas  generated  by  vifibk 

Jmpreffions. 

Here  we  may  make  the  following  obfervations : 
Firft,  That  the  ideas  of  this  fenfe  are  far  more 
vivid  and  definite  than  thofe  of  any  other ;  agreeably 
to  which,  the  word  idea  denoted  thefe, alone  in  its 
original  and  mod  peculiar  fcnfe.  Hence  it  is  proper 
to  make  the  firideft  examination  into  the  ideas  of 
this  fenfe,  and  their  properties,  fince  it  is  probable, 
from  the  analogies  every  where  confpicuous  in 
natural  things,  that  thefe  are  patterns  of  all  the 
reft.  Their  peculiar  vividnefs  and  preciGon  may 
therefore  be  confidered  as  ferving  like  ^  microfcppe 
in  refpedl  of  other  ideas,  i.  e.  as  magnifying  their 
properties. 

Secondly,  The  vividnefs  and  precifion  here  fpoken 
of  relate  chiefly  to  diftance,  magnitude,  motion, 
figure,  and  pofition,  u  e.  to  the  things  confidered 
in  the  fifty-eighth  propofition.  However,  colours 
leave  diftind  ideas  of  themfelves  i  but  then  they 
require  an  exertion  of  our  voluntary  powers  for  the 
moft  part,  whereas  the  ideas  of  diftances,  magnitudes, 
&c.  recur  inceffantly  in  the  trains  whith  pafs  .over 
the  fancy. 

'Thirdly,  The  peculiar  vividnefs  and  precifion  of 
viQble  ideas  may  probably  be  owing  to  the  fpllowing 
.  Vol.  I,  P  caufes. 
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caufes,  as  well  as  to  fome  peculiar  unknown  ftruc- 
ture  of  the  optic  nerve,  and  correfponding  region 
of  the  brain ;  viz.  the  perpetual  recurrency  of  vifible 
objefts^  either  the  fame,  or  fimilar  ones,  during  the 
whole  time  that  we  are  awake ;  the  diftinft  manner 
in  which  they  are  imprefied  by  means  of  the  fcveral 
proper  conformations  of  the  eye ;  and  their  being  re- 
ceived in  general  upon  the  fame  part  of  the  retina^ 
precifely  or  nearly.  For,  when  we  view  any  objeft 
with  attention,  we  make  the  central  point  of  it  fall 
upon  the  central  part  of  the  retina.  Farther,  as  die 
optic  nerve  fends  ofF  no  branches,  but  is  fpent  wholly 
upon  the  retina^  this  may  ^perhaps  contribute  in  fome 
degree.  And  thefe  conliderations  may  a  little  help 
U6  to  conceive  how  the  optic  nerve,  and  corre- 
Ipoftding  region  of  the  brain,  may  be  the  repoGtory 
of  fuch  an  immenfe  variety  of  vifible  ideas,  as  they 
are  in  faA. 

Fourthly,  The  idea  of  every  familiar  objeft  has, 
for  the  moft  part,  (bme  particular  magnitude,  por- 
tion, and  aggregate  of  aflbciates,  in  its  recurrenci^s 
to  the  mind.  And  this  fomewhat  leflens  the  diffi- 
culty mentioned  in  the  laft  paragraph.  The  reafon 
of  this  fourth  obfervation  is,  that  though  every  vi- 
fible objedl:  appears  under  different  magnitudes^  in 
difierent  pofitions,  and  with  different  ai^ciates,  yet 
thefe  differences  deftroy  one  another,  fo  that  the 
ftrongcft  particularity  only  remains.  However, 
changes  are  made  /rom  time  to  time,  each  fubfifting 
for  a  ftiort  period,  and  then  giving  way  to  the  next 
in  fucceflion. 

Fifthly,  We  have  fiftitious  vifible  ideas  of  places 
and  perfons  that  we  have  never  feen,  as  well  as  of 
thofe  which  we  have.  Thefe  are  derived  from  affo- 
ciation  evidently,  and  they  often  undergo  fucceflivc 
changes,  like  thofe  fpokcn  of  in  the  laft  paragraph. 

Sixthly,  Our  vifible  ideas  are  fubjedt  to  the  volun- 
tary power  in  a  high  degree,  and  may  be  called  up 
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by  the  flighteft  aflbciated  circumftance^  at  the  fame 
time  that  they  have  very  numerous  connexions  with 
other  ideas,  and  with  adtual  impreffions*  The  namcj 
or  its  idea  in  the  region  of  the  brain  correfponding 
•CO  the  ear,  are  the  circumftances  mod  commonly 
made  ufe  of  for  calling  up  viiible  ideas.  But  there 
are  many  ideas,  i.  e.  internal  feelings,  which  have  no^ 
names,  and  which  yet,  by  attending  our  feveral  vifible 
ideas,  get  this  power  of  introducing  them. 

Here  it  is  to  be  obierved,  that  an  idea  cannot  be 
iaid  to  be  voluntarily  introduced,  till  it  be  previoufly 
determined  by  fome  >of  its  aflbciates.  If  I  defire  to 
introduce  a  vifible  idea  of  ahy  kind,  ah  individuum 
vagum,  and  that  of  an  horie  ofiers  itfelf>  it  was  not 
owing  to  the  command  of  my  will,  that  it  was  an 
horfe,  and  nothing  elfe,  but  to  the  connexion  which 
the  idea  of  an  horfe  had  with  fome  other  idea  or  im- 

■ 

preiTion,  which  then  happened  to  take  place.  But  if 
I  defire  to  recoUeA  the  features  of  a  perfon's  face, 
whom  I  faw  yefterday.  I  make* ufe  of  his  name,  his 
drefs,  the  *  place  in  which  I  faw  him,  or  fome  other 
aflbciated  circumftance,  for  this  purpofe.  And  this 
may ,  be  called  a  voluntary  introduAion  of  an  idea. 
However,  the  introdudion  of  the  idea  of  an  horie, 
in  the  circumftances  juft  defcribed,  might  be  termed 
voluntary  in  a  different  fenfe,  if  any  perfoii  thought 
fit  to  denominate  it  fo,  on  account  of  the  comndand 
of  the  will  to  introduce  fome  idea.  My  defign 
here  is,  only  to  fuggeft  to  the  reader  the  procefles 
generally  made  ufe  of  in  thefe  things.  It  is  to  be  ol>- 
ierved  farther,  that  the  aflbciated  circumftance,  which 
determines  what  idea  fliall  be  called  up  voluntarily, 
does,  for  the  moft  part,  raife  it.  Thus,  if  a  perfon 
defires  me  to  call  up  the  idea  of  an  horfe^  the  very 
found  of  the  word  proceeding  from  his  mouth  will 
do  it,  for  moft  part,  immediately.  If  not,  I  go 
back,  by  my  memory,  to  the  tra.ce  left  by  the 
irord,  and  thence  to  the  idea^  or  to  fome  common 
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afibciate  of  ,boch  the  word   and   idea^    capable    of 
raifing  the  laft. 

Seventhly,  When  we  have  converfcd  much. with 
the  fame  vifible  obje&s,  as  after  having  been  in  a 
crowd,  traveUing,  &c.  for  many  hours  without  in« 
termillion,  we  may  find  the  ideas  of  thefe  obje&s 
peculiarly  ftrong,  fo  as  to  intrude  upon  our  fancies, 
and  interfere  with  all  our  other  ideas.  This  may 
ferve  to  (hew,  that  the  permanence  of  the  feniations 
impreOed,  mentioned  in  the  third  propofition,  and 
which  (hews  itfelf  particularly  in  viGble  imprefCons, 
as  there  remarked,  is  of  the  nature  of  an  idea.  And 
it  coincides  remarkably  with  this,  that  the  ideas, 
(hould  be  peculiarly  vivid  and  precife  in  the  fame 
ienle,  where  the  permanency  of  the  fenfation  im^ 
prefied  is  moft  confpicuous. 

Eighthly,  The  ideas  of  fight  and  hearing,  and 
<he  impreflions  from  whence  they  proceed,  have  a 
peculiar  conneftion  with  each  other.  For  as  words 
pronounced  call  up  vifible  ideas,  fo  vifible  ideas  and 
obje6ls  call  up  the  ideas  of  words,  and  the  aflions  by 
which  they  are  pronounced. 

Ninthly,  The  trains  of  vifible  ideas  are  in  a  par- 
ticular manner  afiefted  by  the  general  ftates  of  the 
brain,  as  may  appear  from  the  trains  which  prefent 
themfelves  in  madnefs,  frenzies,  and  common  de- 
liriums. This  agrees  remarkably  with  what  ha$  beeo 
already  obferved  concerning  the  ideas  of  this  fenfe ; 
and  we  may  infer  from  all  together,  that  the  regions 
of  the  brain  correfponding  to  the  optic  nerve  arc 
comparatively  large,  or  peculiarly  fufccptive  of  im- 
preflions, or  both. 

Tenihly,  The  imagery  of  the  eye  fympaihizes 
alfo  remarkably  with  the  afitdtions  of  the  (lomach. 
Thus  the  grateful  impre(fions  of  opium  upon  the 
ftomach  raile  up  the  ideas  of  gay  colours,  and  tranf- 
porting  fcenes^  in  the  cye^  and  fpafms,  and  indi- 
gedions,  have  often  a  contrary  eiFe6t.     The  ghaftiy 
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faces  which  fometimes  appear  in  idea^  particularly 
after  drinking  tea,  fecm  to  be  an  cflFeft  of  this 
kind,  or  perhaps  of  the  laft-mentioned  one ;  for 
they  are  comnioi>  to  perfons  of  irritable  nervous 
fyftems.  Ghaftly  faces  may  take  place  preferably 
to  other  difagree^bie  ideas,  perhaps  becaufe  charac- 
ters, afFe^ions,  paffions,  are  principally  denoted  and 
expreiled  by  the  countenance ;  becaufe  faces  are  the 
moft  cofniDOn  of  vifible  objefts,  and  attended  to 
with  tht  greateft  earneftnefsi  becaufe  we  criticifc 
nt>uch  upon  the  beauty  of  faces,  and  upon  the  pro- 
portion of  the  feveral  features  to  each  other;  and 
becauie  evil  fpirit?  (the  notions  of  which  generally 
take  ftrong  and  early  poflcffion  of  our  fancies')  arc 
painted  with  ghaftly  faces.  This  mixture  of  relafbns  ' 
hinders  each  particular  one  from  being  ib  obvious,  as 
nnight  otherwife  be  expefted ;  however,  the  fanac 
^hing  is  common  in  many  other  cafes.  The  trains 
of  vifible  ideas,  which  occur  in  dreams,  are  dcducible,« 
partly  fiom  the  fympachy  here  mentioned,  partly 
from  that  of  the  la(t  paragraph. 

Eleventhly,  Our  ftock  of  vifible  ideas  may  be 
confidered  as  a  key  to  a  great  part  of  our  knowledge, 
and  a  principal  fource  of  invention  in  poetry,  paint- 
ing, mathematics,  mechanics^  and  almoft  every 
other  branch  of  the  arts  and  fciences.  In  nrrathe-  > 
matics  and  mechanics  the  invention  of  the  diagram 
is,  in  efFcd:,  the  folution  of  the  problem.  Our 
memories  are  alio  much  aflifted  by  our  vifible  ideas 
in  relpeft  of  paft  fafts,  and  the  prefcrvation  of  the 
order  of  time  depends  in  a  particular  manner  upon 
our  vifible  trains  fuggefting  each  other  in  due  flic- 
ceffion.  Hence  eye-witnefles  generally  relate  in  order 
of  time,  without  any  exprefs  defign  of  doing  fo. 
This  recolleftion  of  vifible  ideas,  in  the  order  in 
which  they  were  impreffed,  gives  rife  to  the  loci 
memorialesy  in  which  matters  principally  worthy  of 
remembrance  are  to  be  repofitedj  and  to  the  artifi- 
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cial  memory,  that  is  borrowed  from  the  eyes  juft 
as  the  facility  of  remembering  words  formed  into 
varies  docs  to  the  artificial  memory  borrowed  from, 
the  ear.  It  may  deferve  notice  here,  that  fome 
perfbns  have  imaginary  places  for  the  natural  num- 
bers, as  far  as  one  hundred,  or  farther. 

Twelfthly,  The  ideas  which  different  perfons  have 
of  the  fame  perfons'  faces,  though  they  be  very  like 
one  another,  cannot  yet  be  precifely  the.  fame,  on 
account  of  the  addition  and  omiflSon  of  litde  cir- 
cumftances,  and  a  variety  of  aflbciated  ones,  which 
intermix  themfelves  here.  Hence  the  fame  pifture 
may  appear  much  more  like  to  one  perfon  than  to 
another,  viz.  according  as  it  refembles  his  idea  more 
or  lefs. 

Thirteenthly,  Painters,  Qatuaries,  anatomifts,  ar- 
chitedls,  &c.  fee  at  once  what  is  intended  by  a 
pidture,  draught,  &c.  from  the  perfeftion  of  their 
vifible  ideas ;  and  carry  off  the  fcene, '  plan,  &c.  in 
their  memories,  with  quicknefs  and  facility.  All 
which  is  ftill  owing  to  affociation.  But  it  would  be 
endlefs  to  enumerate  the  inftances  of  affociations, 
which  this  ienfe  affords. 

Fourteenthly,  It  is  probable,  that  fables,  parables, 
fimiles,  allegory,  &c.  pleafe,  firike  and  inftrud, 
chiefly  on  account  of  the  vifible  imagery,  which 
they  raife  up  in  the  fancy.  They  are  alio  much 
more  eafily  remembered  on  the  fame  account.  .  We 
may  add,  that  idolatry,  heathenifh  and  popifli,  has 
made  a  much  quicker  and  more  extenfive  progrefs  in 
the  world  on  account  of  the  ftability  and  vividnefs 
of  vifible  in[ipreflSons  and  ideas,  and  the  difficulty, 
obfcurity,  and  changeable  nature,  of  abftraft  no- 
tions. And  image-worfhip  feems  even  to  have  been 
derived  in  great  meafure  from  this  fource.    . 

Fiftccnihly,  It  would  be  a  matter  of  great  curiofiiy 
and  ufe  (as  far  as  (hefe  fpeculations  can  be  of  any 
ufe)  to  inquire  carefully   into  the  progrefs  of  the 
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mind,  and  particularly  of  the  fancy,  in  perfon%rborn 
blind,  and  compare  the  refulc  with  what  is  advanced 
under  this  propofition,  and  with  other  parts  of  thefe 
papers,  in  order  to  correfl  and  improve  the  theory 
of  aflbciation  thereby.  It  is  probable,  that  they  are 
confidefable  lolers,  upon  the  whole,  in  refped:  of 
knowledge  ^  though  their  greater  degree  of  attention, 
and  the  fuperior  acuteneis  of  the  fenfes  of  feeling 
and  hearing,  and  conlequently,  perfection  of  the 
ideas  of  thefe  fenfes^  muft  give  them  fome  particular 
advantages. 

PROP.    LXII. 

9a  explain  the  automatic  Motions,   which  are  excited 
by  Impreffions  made  on  the  Eye. 

ThIsse  motions  are  of  two  kinds,  external  and 
internal.  The  external  are  the  motions  of  the 
globe  of  the  eye,  thofe  of  the  eye-lids,  and  the 
contractions  of  the  l^crymal,  and  other  neighbour- 
ing glands,  whereby  they  are  evacuated.  The  inter- 
nal are  the  contractions  of  the  greater  and  lefier 
mufcular  rings  of  the  iris,  of  the  radiated  fibres  of 
the  iris,  and  of  the  ciliar  ligaments.  I  will  ipeak  of 
each  of  thefe  in  order. 

I  begin  with  the  motions  of  the  globe  of  the  eye. 
And  here  I  obftrve,  Firft,  That  the  white  tendinous 
expanfions  of  the  four  (Iralt  mufcles  reach  as  far  as 
the  cornea  \  and  coniequently,  that  they  are  thereby 
expofed  in  a  particular  manner  to  the  aCtion  of  light, 
when  the  eye  is  open,  being  covered  by  nothing  but 
a  thin  membrane.  However,  the  tendinous  expan- 
fions  of  the  adducens  and  abducens  are  much  more 
expofed  than  thofe  of  the  attollens  and  deprimens  -,  and, 
if  the  eye  be  but  a  little  open,  the  light  cannot  fall 
upon  thefe  laft  at  all. 

Secondly,  If  a  luminous  obje^  be  placed  upon  the 
right  fide,  fo  Sis  that  the  light  fhall  fall  in  a  particu- 
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lar  manner  lipon  the  tcndihous  expanfion  of  the  ^du- 
cens  of  the  right  eye,  and  of  the  addtuens  of  the  left,  it 
may  by  contracting  thefe  mufcles  make  the  eyes  m6ve 
in  a  congruous  manner,  turning  them  towards  tticlf  i 
and  the  tendency  of  the  eyes  xo  move  towards  the 
right  fide  ought  not  to  ceafe,  till  the  addueens  and  ab- 
ducens  in  each  eye  have  an  equal  quantity  of  light 
fall  upon  them  from  the  luminous  obged,  /.  e.  till  the 
optic  axes  be  direfted  to  it*  In  which  cafe  the  eyes 
ivould  be  in  aquiUbriOy  as  ftr  as  they  are  under  the 
influence  of  the  light  which  falls  upon  the  tendinous 
expanfions  of  the  ftrait  mufcles. 

Thirdly^  It  agrees  remarkably  with  the  two  laft 
paragraphs^  that  new-born  children  move  their  eyes 
in  a  congruous  manner  i  that  the  motions  are  chiefly 
to  the  right  and  lefr,  fcarce  upwards  and  downwards 
at  ^11,  the  eye*lids  being  feldom  fb  much  opened,  as 
to  expofe  the  tendinous  expanfions  of  the  atiollens  and 
deprifnensi  and  that  their  eye^  are  frequently  turned 
towards  luminous  objefts,  fuch  as  a  candle,  or  a 
window. 

Fourthly,  But  it  is  not  neceflary,  that  the  eyes  of 
new-born  children  (hould  always  turn  to  the  luminous 
obje6l,  or  remain  fixed  upon  it.  For  every  mufcle, 
when  it  has  exhaufted  itfelf  by  contraction,  gives  place 
to  its  antagonift  of  courfe.  If  therefore  the  luminous 
objcCt  be  much  on  one  fide,  the.eyes  ought  to  turn 
back  from  it  almoft  immediately.  To  which  we  may 
add,  that  various  luminous  objects  generally  afie& 
the  eyes  at  the  fame  time;  that  the  four  ftrait  mufcles 
do  naturally  balance  each  other,  and  keep  the  eyes 
in  a  right  forward  pofition;  and. that  the  oblique 
mufcles  fcarce  favour  any  particular  oblique  pofition, 
though  they  do  prepare  the  eye  to  turn  with  greater 
facility,  in  compliance  ^ith  the  contraction  of  any  one 
of  'the  four  ftrait  mufcles.  There  are  therefore  fuffi- 
cient  fources  for  a  variety  of  motions  in  the  globes  of 
the  eyes,  without  deftroying  their  congruity. 

Fifthly, 
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rFifchly,  It  is  worthy  of  anention  bere»  that  the  ai^ 
iettemes  and  diprimenUs  do  not  w^nt  the  fame  external 
influence  of  light  to  nnake  them  move  in  a  congruous 
manner^  -as  the  adduanUs  and  Abducenies ;  in  as  much 
as  one  adducensy  and  one  abducens^  mtift  a£b  to- 
gether, to  make  the  eyes  move  congruoufly  to  the 
right  and  left ;  whereas  the  two  attolientes,  and  two 
deprimentesy  adt  teacher  in  the  congruous  motions 
upwards  and  downwards.  As  far  therefore  as  thie 
nerves  of  one  fide  fympathize  with  the  correfponding 
nerves  of  the  other  in  the  influences  which  de£cend 
from  the  brain,  there  will  be  •  natural  tendency  in 
the  eyes  to  move  upwards  and  downwards  in  a  con- 
gruous manner,  and  to  the  right  and  left  in  an  incon- 
jgruous  one.  And  this  fuits  well  with  the  greater  ex* 
pofition  of  the  tendinous  expanfions  of  the  adductntes 
and  abducentes  before,  taken  notice  of.  For  what 
reafon  fo  many  pairs  of  nerves  are  concerned  in  the 
motions  of  the  globe  of  the  eye,  and  of  the  eye^lid, 
remains  to  be  inquired. 

Sixthly,  It  may  perhaps  be,  that  the  light  which 
paifes  in  at  the  pupU  has  fome  efficacy  in  moving  the 
globe  of  the  eye,  either  by  unknown  communica* 
ttons  in  the  brain  between  the  optic  nerve,  and  the 
third,  fourth,  and  fixth  pairs,  or  perhaps  by  pene* 
trating  in  a  fmall  degree  through  the  retinny  cboroides^ 
Bnd /cleroiicay  to  the  four  ftrait  mufcles.  If  this  kit 
influence  could  be  allowed,  it  would  oppofe  that 
exerted  upon  the  tendinous  expanfions ;  but  would, 
however,  join  with  it  in  prefcrving  the  congruity  of 
the  motions. 

Seventhly,  As  the  two  oblique  mufcjps  neither  have 
tendinous  expanfions  expofed  to  the  light,  nor  adhere 
to  the  globe  of  the  eye,  except  jufl:  at  their  infertion, 
they  cannot  be  under  either  of  the  influences  here  fup* 
pofcd  to  afieA  the  ilrait  mufcles,  but  muft  be  fubjed 
chiefly  to  thofe  which  defcend  from  the  brain ;  thus 
adling  almoft  uniformlv/^inlefs  in  particular  agitations 

of 


2i8  Of  the  Sinfe  of  Sight, 

of  the  whole  nervous  fyftem.  And  this  agrees  well 
with  the  fa£t,  and  with  the  ufes  generally  affigned  to 
chefe  mufcles,  viz.  thofe  of  keeping  the  eye  in  a 
moderate  fufpenfion  always,  and  drawing  it  out  on 
eminent  occafions. 

Eighthly,  The  circumftances  which  occafion 
fquinting  in  young  childrcsi,  agree  well  with  the  the- 
ory  here  propofed.  Thus,  if  a  child  be  laid  fo  into 
his  cradle,  as  that  one  eye  (hall  be  covered,  the  external 
infiuences  of  light  cannot  operate  upon  it.  And  if  this 
be  often  repeated,  efpecially  while  the  aflbciation 
which  confirms  the  cdngruity  of  the  motions  is  weak, 
the  eye  which  is  covered  will  obey  the  influences 
which  defcend  from  the  brain,  and  turn  upwards 
and  inwards  for  the  moil  part.  What  turns  the  fcale 
in  favour  of  this  pofition,  remains  to  be  inquired. 

The  fecond  o(  the  external  motions  is  that  of  the 
eye-lids,  or  the  a6fcions  of  the  ekvatoTy  and  oriicu- 
laru  falpibrarum.  What  excites  the  firft  tp  conftanc 
aftion  during  the  whole  time  that  the  new-born 
child  is  awake,  is  difficult  to  fay.  Perhaps  the 
adion  of  light  upon  the  white  of  the  eye,  fending 
vibrations  under  the  upper  eye-lid,  and  thence  into 
the  fibres  of  the  elevator :  or  the  dire^l:  afbion  of  light 
through  the  flcins  for  it  is  a  cutaneous  mufcle:  or 
influences  which  defcend  into  the  third  pair  from  the 
ieoond,  L  e.  the  optic  nerve :  or  the  fridion  from 
the  globe  of  the  eye  in  its  motions,  which  may  alfo 
make  the  eye-lid  fympathize  in  motion  with  the  eye: 
or  the  aggregate  of  all  thefe.  As  to  the  orbieularis^  it 
is  evidently  put  into  aftion  by  irritations  aflPefting  the 
eye,  as  from  duft,  flies,  &c.  even  in  adults. 

The  third  of  the  external  motions,  or  the  contrac- 
tion of  the  lacrymal,  and  other  neighbouring  glands, 
arifes  from  irritations  in  the  eye,  nofe,  faucesy  and 
fcalp  of  the  head.  The  manner  in  whith  thefe  irri- 
tations operate,  has  been  fufficiently  explained  under 
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Of  the  internal  motions  I  will  confider  the  con* 
tradion  of  the  greater  and  lefier  rings  together,  as 
proceeding  from  the  fame  caufes,  and  being  cotem- 
poraneous;  and,  for  the  fame  reafbnsj  the  contrac- 
tion of  the  radiated  fibres,  and  ciliar  ligament,  to* 
gether  alib«  By  the  firft  the  eye  is  fitted  for  diftinft 
vifion  at  fmall  diftances,  by  the  other  at  great  ones. 
Thus  let  us  fuppofe  a  candle  to  be  brought  nearer 
and  nearer  to  the  child's  eye.  It  is  evident,  that  the 
quantity  of  light  which  falls  upon  the  eye  will  grow 
greater  and  greater.  It  will  therefore  agitatcf  all  the  ' 
circular  fibres  of  the  iris  more  powerfully,  and  par- 
ticularly the  greater  and  lefler  rings;  i.  e.  it  will 
bend  the  cornea  into  a  greater  convexity,  bring  the 
origin  of  the  ciliar  ligament  nearer  to  its  inferdon  in 
the  ca^fula  of  the  cryflalline,  i.  e.  fufFer  the  copula  to 
become  more  convex  alfo,  and  narrow  the  pupil,  i.  e. 
leflen  the  radius  of  diilipation.  -  The  image  of  the 
candle  upon  the  retina  may  therefore  continue  to  be 
diftinft,  as  it  approaches,  by  this  mechanical  influence  . 
of  light  upon  the  eye.  And,  for  the  fame  reafons, 
\t  may  continue  diftinft,  as  it  recedes.  But  there  are 
Jimits  on  both  hands.  And  thus  the  conformations 
of  the  eye  necefTary  for  diftinA  vifion,  according  to 
Dr.  Jurin\  mod  accurate  account  of  this  matter,  are 
brought  about  automatically,  and  fuitably.  to  the 
general  theory  of  thcfe  papers. 

Hpwever,  it  is  alfo  probable,  that  the  light  which 
pafies  in  at  the  pupil,  has  great  efficacy  in  contradting" 
both  the  greater  and  lefler  rings,  as  may  be  con- 
cluded from  the  immobility  of  the  pupil  in  a  gutta 
Jerena^  alfo  becaufe,  on  this  fuppofition,  the  light, 
which  pafles  in  at  the  pupil  mufl,  by  contradting  the 
lefTer  ring,  become  a  check  and  guard  againf^  its  own 
too  free  admiflfion,  which  is  agreeable  to  the  tenor 
of  nature  in  like  inftances.  The  retina  extends  to 
the  greater  ring,  and  may  fond  fome  nervous  fibres 
to  ij^i  and  even  to  the  iris. 

One 
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One  or  both  of  theie  a6lions  of  ligh^jfeem  tp  in- 
creafe  the  fecretioii  and  circulation  of  the  aqueous 
humour  in  new-born  -children^  fo  as  to  Bt  the  eye 
for  vi(k>nj  which  it  is  not,  through  the  deficiency  and 
muddinefs  of  the  aqueous  humour,  till  fome  time 
after  birth.  This  again  may  be  confidered  as  a 
circumftance,  that  favours  our  preient  conjedures. 

As  to  the  radiated  fibres  of  the  irisy  and  the  ciliar 
ligament,  they  do  not  feem  fo  much  to  be  excited 
to  action  by  any  external  influence,  as  to  be  kept 
in  a  ftate  of  conftant  fmall  adivity  by  the  vibrations 
which  defcend  from  the  brain.  When  therefore  the 
rings  are  relaxed,  the  radiated  fibres  wiU  open  the 
pupil,  and  the  ciliar  ligament  draw  out  the  caffala 
of  the  cryftalline  to  a  flatter  ibape,  and  thus  fuit  the 
eye  to  obfcure  and  diftant  objefts.. 

PROP.     LXIII. 

^0  explain  the  Manner  and  Degree^  in  which  the 
automatic  Motions^  mentioned  in  the  lafi  Propofiiion^ 
are  influenced  by  voluntary  and Jemivolmtary  Powers. 

Since  the  motions  of  the  eyes  are  in  every  in- 
ftance  congruous,  from  the  inflant  of  birth,  an  aflb- 
ciated  tendency  thereto  is  generated  fooner,  and 
more  firmly  eftablifhed,  than  perhaps  in  any  other 
cafe.  As  therefore  the  external  influence  of  light 
by  growing  languid,  comes  to  have  lef&  and  lefs 
effcft  perpetually  for  this  purpbfe,  fo  the  aflbciatcd 
tendency  grows  ftronger  and  ftrongcr ;  and  the  fum 
total  of  both  may  perhaps  be  always  about  equal. 

However,  this  congruity  does  not  feem  to  be  fo 
great  in  children  as  in  adults,  who  can  direft  their 
optic  axes  by  a  perfcftly  voluntary  power  to  the  ob- 
jedt  which  they  intend  to  view  with  attention.  We 
muft  examine  therefore,  how  the  almoll  perfedt 
congruity  becomes  an  entirely  perfect  one.  ;\ 

Now^ 
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Now  here  we  arc  to  obierve,  that  the  almoft  perfe6t 
coDgruity  begets  an  almoft  perfect  correfpondency  in 
the  poinrs^  of  the  retina  -,  and  that  hence  it  will  follow 
by  degrees,  that  the  leaft  deviation  from  perfefb  con- 
gruity  will  occafion  double  yifion,  and  confufion. 
But  thefe  are  unpleafant  and  inconvenient,  whereas 
fingle  and  diftin£t  vifion  is  pleafant  and  convenient. 
Whence  every  recurrcncy  of  the  laft  will  tend  to 
confirm  it,  of  the  firft  to  ejsclude  it,  from  principles 
already  laid  down.  Prep.  22*  Cor.  i.  The  child  will 
therefore  come  to  a  perfciEt  congruity  at  laft,  i.  e.  to 
direct  his  optic  axes  preciieiy  to  the  point  which  he 
intends  to  view.  The  voluntary  power  of  fuiting 
the  internal  nlotiona  to  the  diftance  muft  be  fuppofed 
to  grow  perfeft  about  the  fame  time. 

It  agrees  with  this  method  of  reafoning,  that  per- 
fons  who  loie  the  fight  of  one  eye  in  their  childhood 
or  youth,  though  long  after  the  external  aftion  of  light 
has  loft  its  efficacy  for  making  the  motions  congruous, 
generally  fquint  a  little  with  that  eye. 

The  perfons  who  fquint,  prefervjng  the  fight  of 
the  Iquinting  eye,  are  obliged  to  move  their  eyes  in 
a  congruous  manner,  for  the  fame  reafon  as  others, 
viz.  to  avoid  double  vifion,  though  the  pofition  be 
incongruous. 

The  conftant  adtion.  of  the  elevator  patpebrse  fupe- 
rioris  in  adults  fecms  to  be  entirely  from  cuftom,  /.  e, 
afibciation,  being  kept  up  in  a  more  particular  manr 
ner  by  the  variety  of  vifible  objcfts,  which  engage 
our  attention  during  the  courfe  of  the  day. 

It  is  generally  fome  time  before  children  get  the 
voluntary  power  of  (hutting  the  eyes  gently,  or  of 
(hutting  one  and  not  the  other.  They  can  (hut  them 
with  force  foon,  this  zQtion  recurring  often  (rom 
motes  in  the  eyes,  pain  of  any  kind,  &c.  The  pro- 
cedure here  is  of  the  fame  kind  as  in  other  voluntary 
adions. 

*..        .  The 
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The  iacernal  motions  depend  originatiy  uporf  the 
greater  or  lefs  quantity  of  light  which  falls  upon  the 
corned  and  irisy  as  has  been  obfirrved  already*  But 
the  nearnefs  and  rennotenefs  of  the  luminous  obje6i: 
are  the  refpedtive  aflbciates  of  thefe.  The  mufcular 
rings  therefore,  which  at  firft  contracted  only  ,when 
very  luminous  objedks  approached,  will  afterwards 
contra<9:  when  moderately  luminous  ones  do.  And 
thus  vifion  will  be  made  diftinft  in  general.  But  dif* 
tin£t  vifion,  by  recurring,  will  perpetuate  and  perfeA 
itfelf,  and  indiftinA  check  and  abolifh  itfelf,  from  the 
agreeablenefs  and  difagreeablenefs  accompanying 
them  refpeftively,  by  Prop.  22.  Cor.  i.  till  at  laft 
the  c^ild  gets  a  perfedly  voluntary'  power  of  faiting 
his  eyes  to  the  diftance.  Adults  feem  to  have  a 
power  of  preparing  the  eyes  previoufly  to  fee  at  a 
propofed  diftance  ;  and  fome  to  have  a  iemivoluntary 
power  of  contracting  and  dilating  the  pupil,,  viz. 
by  fancying  a  bright  objeA  near,  and  a  dark  one  far 
off;  though  the  quantity  of  light  which  falls  upon  the 
eye  remain  the  fame. 
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SECT.     V. 

OP    THE    SENSE    OF    HEARING. 


I       • 


PROP.    LXIV. 

To  affign  the  immediate  Organ  of  Hearing,  and  to  explain 
in  general  the  UJes  of  the  fever al  Parts  of  the 
external  and  internal  Ear. 

The  immediate  organ  of  hearin'g  appears  to  be  the 
fofc  portion  of  the  feventh  pair  of  nerves  diftributed 
in  the  cochlea,  and  femicircular  canals.  What  the. 
particular  ufes  of  theie  cavities  are^  is  not  known. 
They  bear  ibme  obfcure  likenefs  to  the  inftrumenta 
commonly  made  ufe  of  for  increaling  either  the 
loudnefs  of  founds,  or  the  efFeAs  of  them  upon  the 
ear ;  juft  as  the  coats  and  humours  of  the  eye  re- 
femble  lenfes.  The  auditory  nerve  is  alfb  like  the 
optic  in  detaching  no  branches  off  to  the  neigh- 
bouring parts;  and  there  are  many  other  inftances 
of  refemblance  between  thefe  two  moft  refined  %/ad 
fpiritual,  if  one  may  fo  fay,  of  our  fenfes ;  fome  of 
which  I  (hall  mention  in  the  courfe  of  this  fedtion. 
•  The  auricle  and  meatus  auditorius  are  cartilaginous, 
and  feem  by  this  means  to  be  peculiarly  fitted  for 
receiving  and  retaining  the  vibrations  of  the  air, 
and  for  communicating  them  to  the  membrana  tym- 
pani. 

This  membrane  appears  to  be  kept  in  a  (tate  of 
conftant  tenfion  by  mufcles,  that  a6l  upon  the  fmall 
jDones  in  different  ways,  and  thus  to  be  fitted  for  vi- 
brating f)mchronou(ly  to  the  feveral  founds,  which 
affe£t  it.  Agreeably  to  which,  the  degree  of  tenfion 
varies,  fo  as  to  be  lefs  when  the  mufculus  externus 
and  obliqutts  a6b,  greater  when  thefe  are  relaxed,  and 
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the  intemus  a6ts.  The  degree  of  fenfibility  both  in 
the  membrane  itfel^  and  in  the  whole  organ^  is  pro- 
bably greater  when  the  tenfion  is  greater. 

The  vibrations  of  the  air  leenv  to  (bake  off  the  mu-^ 
cus  which  lodges  upon  the  mimbrana  tympani  in  the 
new'born  child  juft  as  the  aAion  of  light  fits  the 
cornea^  and  aqueous  humour,  for  vifion. 

The  euftachian  tube  ferves  to  fupply  the  cavity  of 
the  tympanum  with  air,  to  carry  off  the  vapour  which 
exhales  into  it,  and  perhaps  to  increafe  the  effe&s  of 
founds  by  the  tremors  in  its  cartilaginous  extremity, 
and  particularly  thofc  of  the  perfon's  own  voice. 

The  Jf apes,  its  mufcle,  and  iht  foramen  ovale,  feem 
defigned  to  convey  the  vibrations  of  the  membrana 
tympani  to  the  auditory  nerve  in  a  precife  manner. 
But  the  vibrations  excited  in  its  aether  may  be  much 
more  frequent  than  thofe  of  the  membrana  tympani,  as 
has  been  already  obferved. 

There  does  not  appear  to  be  any  method  for  con* 
veying  air  into  the  cavities  of  the  vejtibulum,  cochlea^ 
and  femicircular  canals,  nor  any  neceffuy  or  ufe  for 
it  there.  The  great  hardnefs  of  the  bony  part  of  the 
organ  of  hearing  may  make  it  more  eafily  fufceptible 
of*vibrations.  Agreeably  to  which,  it  may  be  ob- 
ferved, that  we  can  hear  imperfeflly,  though  the  ears, 
nofe,  and  mouth,  be  all  ftopped,  and  confequently  all 
acccfs  to  the  membrana  tympani  by  the  vibrations  of 
the  air  denied.  The  vibrations  are  here  excited  pro- 
bably in  the  cartilages  of  the  auricle  and  meatus, 
and  in  the  bones  of  the  (kuU,  and  thus  communi- 
cated to  the  cochlea,  and  femicircular  canals.  It 
feems  to  agree  with  this,  that  fome  partially  deaf  per- 
fons  can  hear  beft,  when  driven  in  a  coach  over  ftones 
or  gravel  j  i.  e.  when  all  the  parts  of  their  bodies^ 
and  particularly  thoie  of  the  bones,  are  put  into  a 
vibrating  motion. 

The  bony  part  of  the  organ  of  hearing  feems  to 
come  to  its  full  fizc  early  in  life.     Is  not  the  final 
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cautb  of  ibts,  that  one  part  may^  en  accoum  of  its 
fise,  be  moft  dffpefcd  to  vibrate  wkh  one  tone,  ano- 
ther with  anofher  ?  And  does  not  this  hold  particu- 
larly in  refpcft  of  the  lamina  Jfiralis  ?  For  thus  the 
fanhe  tone  would  be  affixed  and  afTociated  to  the  fanre 
ner.vcs,*  fo  as  to  affeft  them  peculiarly,  fronn  child- 
hood m  youth  to  old  age. 

PROP.     LXV. 

Tq  examine  how  far  the  Tbanomena  of  mufical  and 
other  inarticulate  Sounds  are  agreeable  4o  the  Doffzine 
of  Vibrations. 

Herb  we  may  confider,  firft,  the  different  ftrength 
of  founds.  Now,  as  this'  arifes  from  the  difiirent 
condenfation  of  the  air  in  the  pulfes,  fo  the  cffcdb 
which  it  has  upon  the  membrana  tympanic  the  mem- 
brane of  the  foramen  ovale^  and  the  a,erves  of  hear- 
ing, rftuft  be  different  likewife,  and  afford  the  mind 
a  fufficient  foundation  for  diftinguiihing  founds  in 
refpcft  of  ftrength  and  feeblenefs. 

Secondly,  The  gravity  and  acutencfs  of  founds 
arifc  fr.om  the  flownefs  or  frequency  of  the  vibrations. 
Now,  as  the  vibrations  of  the  membrana  tympani  are 
fynchronoos  to  thofc  of  the  air,  they  may  either  ex- 
cite fynchronous  ones  in  the  particles  of  the  auditory 
nerves,  and  thus  be  diftinguifhed  from  each  other  in 
refpeft  of  frequency  by  th^  mind ;  or  if  every  pulfe 
of  the  air,  and  ofciliation  of  the  membrana  tympanic 
excite  innumerable  infinite(imal  vibrations  in  the  au- 
ditory nerves,  the  renewal  of  thefe  at  different  in- 
tervals according  ro  the  different  gravity  or  acute- 
nefs  of  the  found  will,  however,  afford  a  like  criterion. 

It  may  be  remarked,  that  grave  founds  are  in 
general  ftrong,  acute  ones  feeble.  For  the  bodies 
which  yield  grave  founds  are  in  general  large,  and 
confcquenily  will  make  an  imprefTion  upon  the  air  b/ 
a  large  number  of  trembling  particles. 

Vol.  I.  Q^  Thirdly, 
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Thirdly,  All  very  loud  noifcs  arc  difagreeable. 
Now  it  is  eafy  to  conceivei  that  very  violent  agita- 
tions of  the  membrana  (ympani  niay  produce  the  fo- 
lution  of  continuity  in  the  foiall  medullary  particles 
of  the  auditory  nerve.  An  inflammation  in  the 
fmall  veflels  of  the  auditory  nerve  may  render  it  fo 
fufceptible  of  violent  vibrations,  as  to  be  hurt  by 
gentle  founds,  as  fometimes  happens  in  diftempersi 
and  to  produce  that  acutenefs  in  the  fenfe  of  hear- 
ing, which  anfwers  to  the  ny^alopia  in  the  eye. 

Fourthly,  Single  mufical,  i.  e.  uniform  founds, 
whether  vocal  or  inftrumental,  are  pleafant  in  pro- 
portion to  their  loudnefs,  provided  this  be  not  ex- 
ceflive.  We  muft  therefore  fuppofe  here,  that  the 
repeated  impulfes  of  the  air,  at  equal  diftances, 
make  the  vibrations  approach  to  the  iblution  of 
continuity ;  yet  ftill  fo  as  to  fall  (hort  of  it. 

Fifthlyj  Two  mufical  notes  (bunded  together, 
fuppofe  upon  an  organ  or  violin,  aflFord  a  greater 
original  pleafure  than  one,  provided  the  ratios  of 
their  vibrations  be  fufEciently  fimple.  Thus  any 
note  founded  with  its  eighth,  Bfth,  fourth,  third  major 
or  minor,  fixth  major  or  minor,  affords  pleafure^ 
the  ratios  being  here,  refpeftivcly,  thofe  of  i  to  a, 
a  to  3,  3  to  4,  4  to  5,  5  to  6,  3  to  5,  and  5  to  8> 
which  are  all  very  (impk:  ones.  But  a  note  with  its 
flat  or  ,(harp,  fecond,  or  ieventh,  or  flat  fifth,  is 
originally  difagreeable.  It  may  be  obferved  alfo,  that 
concords  feem  to  be  originally  pleafant  in  proportion 
to  the  fimplicity  of  the  ratios  by  which  they  are 
exprcfltd,  /.  e.  in  the  order  above  ftt  down.  Hence 
we  may  perhaps  fufpcft,  that  even  the  concords  were 
originally  un pleafant  to  the  ear  of  the  child,  from  the 
irregularity  of  the  vibrations  which  they  imprcfs  upon 
the  membrana  tympanic  and  confcquent  folution  of 
continuity  ^  and  that  they  fell  at  laft  within  the  limits 
of  pleafure,  as  many  other  pains  do,  by  repetition. 
For   thus    thofe    concords   in  which   the  ratios  arc 
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fimplell  would  become  pleafant  firft,  and  the  others 
would  continue  to  excite  pain,  or  to  border  upon  it. 
It  is  agreeable  to  this,  that  difcords  beciome  at  laft 
pleafant  to  the  ea^rs  of  thoie  that  are  much  conver* 
fant  in  mufic,  and  that  the  too  frequent  recurrency  of 
concords  cloys. 

Sixthly,  Concords  founded  in  fucceffion  feem  to 
liave  the  fame  efied,  in  kind,  upon  the  ear,  as 
when  (bunded  together,  only  lefs  in  degree.  But 
di(cords  in  fucceflTion  do  not  offend,  unlefs  the 
chromatic  fucceflTion  of  half  notes,  or  fome  fuch  re- 
markable ohes,  and .  even  thefe  pieafe  at  laft.  All 
this  follows  eafily  from  the  laft  paragraph ;  and  the 
prefenc  paragraph,  with  the  two  laft,  taken  together, 
contain  the  principal  grounds  of  the  natural  and  ori- 
ginal pleafures  of  mufic.  The  pleafures  which  it  de- 
rives from  aflbciation  will  be  confidered  hereafter. 


PROP.     LXVI. 

To  examine  bow  far  the  Judgments  which  we  make  con- 
cerning the  Dijiance  and  Pojition-  of  the  founding  Body, 
are  agreeable  to  the  DoSrine  of  Jffociatiom 

Sounds  ought  to  decreafe  in  the  reciprocal  iluplicate 
ratio  of  the  diftance,  did  they  not  receive  fomc 
fupport  from  the  refleftion  of  the  bodies  over  which 
they  pa&.  This  makes  them  decreafe  in  a  lefs  ratio; 
however,  they  do  decreafe  in  general  with  the  diftance; 
and  thib  decreafe,  being  an^aflfociate  of  the  increafe 
of  diftance,  ought  to  fuggeft  it  to  the  imagination. 
And,  agreeably  to  this,  we  may  obferve,  that,  when 
the  wind  oppofips  the  found  of  bells,  they  appear 
farther  ofi^;  when  a  perfon  calls  through  a  fpeaking 
trumpet,  he  appears  nearer,  than  at  the  true  diftance. 

As  to  the  pofition  of  the  founding  body,  we  have 
no  clear  or  certain  criterion,  unlefs  it  be  very  near 
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us  {  ib  4$  th|C  the  pulfes  may  ftfikc  one  ear,  or  one 
part  of  the  head,  confiderably  ftfooger  than  another. 
Hence  we  judge  of  the  poHtioo  of  the  fpeaker,  or 
founding  body,  by  the  eye,  or  by  fome  other  method 
Independent  on  j^he  ear.  And  thus,  if  from  fome 
miftaken  prefumption  a  voice,  or  found,  fliaU  be 
deemed  to  come  from  a  quarter  different  from  the 
true  place  of  it,  we  (hall  continue  in  that  error  from 
the  ftrcngth  of  that  miftaken  prefumption. 

By  laying  thefe  things  together,  and  alfb  coniider* 
ing  farther,  that  indiftindtncfs  in  articulate  founds  ia 
^n  aflfociaced  mark  of  diftance,  we  may  fee  how 
iimiriloquiy  or  perlbns  that  fpeak  in  their  throats, 
without  moving  their  lips,  impofc  upon  the  audi- 
ence. Their  voice  is  faint  and  indiflinfb,  and  there- 
fore  appears  lo  come  from  ii  more  diftant'  quarter 
than  the  fpeaker.  The  hearers  knk  abooe  there- 
fore,  and,  being  furprized,  their  imagination  fixes 
ftrongly  upon  that  corner,  or  cavity,  which  appears 
moft  plaufible ;  and  afterwards  they  continue  to  im- 
pofe  upon  themfelves  by  the  itrengch  of  this  pre- 
judice. 

PROP.    LXVIL 

• 
Xo  examine  bozv  far  ib^  Power  of  diJ^ing^ifoiHg  Arikntate 

Sounds  dfipends  upon  the  Power  of  Ajbciaiion, 

One  may  fuppofe  the  external  a^d  iaternal  ear  to 
be  (b  formed,  as  that  all  the  differences  >n  the 
vibrariions  of  the  air,  which  arrive  at  the  ear,  may 
affeft  the  ^udwory  nerves  with  correfpondmg  dif- 
ferences. Let  us  therefore  fiift  confider  in  wha«  man- 
ner different  founds  imprcfs  different  vibrations  upon 
the  air. 

Firft,  then.  Since  not  only  the  parts  about  the 
throat,  but  thofe  of  the  Dooutb,  cheeks,  and  even 
of  the  whole  body,  cfpccially  of  the  bones,  vibrate 
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in  rpeakingy  the  6gure  of  the  vibratidns  impreiled 
upon  the  air  by  the  human  voice  will  ^dc  different 
from  that  of  the  vibracions  proceeding  from  a  violin, 
fltitr,  &c.  provided  th«  diftance  be  not  too  greats 
Tht»  therefore  nnay  be  confidered  as  one  belp^  fof 
^d^inguifliing  articulate  founds  from  all  others. 

Secondty,  Articulation  confifts  m  breaking  out 
from  a  wbifper  into  found,  ov  cloflng  the  found  in 
different  manrier^,  the  organs  of  fpeech  being  put 
aJfo  into  diflferent  ibapes,  fo  at  to  join  the  di^rences 
mentioned  in  the  laft  paragraph  with  various  erup« 
tions  and  imerruptioni,  afcems  and  defcents^  of 
found.  And  thiis  each  letter  m^y  be  diftinguiflied 
from  cwry  other  by  heariog. 

Thirdly^  It  h  agreeable  to  all  thid,  that  it  \i  dik^ 
cult  Bt  great  diftaiices  to  didingaifh  the  tone  of 
one  mirfica]  inftrumcot  from  another,  or  of  any  from 
the  tone  of  a  human  voice,  ceteris  paribus  i  or  lo 
diftinguiffi  articulate  founds  from  one  another.  Fof 
at  great  diftanccs  the  vibrations  of  the  air  arc  cir* 
cular  to  fenfe,  and  all  the  afcents,  defc^ervts,  erup- 
tions and  interruptions  of  found,  which  diftinguifk 
one  compound  ftnrnd  from  another,  arc  confounded 
by  numberkfs  reflexions  from  the  internr^diate 
bodi^ 

Fourthly,  We  may  obferve,  chat  as  th^  pfef^rving 
the  diftinftion  of  place  is  the  chief  end  of  the  coat^ 
and  humours  i(i  the  organ  of  fight,  (o  the  dUlinci 
rron  of  tioie  is  of  the  greateft  importance  in  hear* 
faig.  It  firems  probable  therefore,*  that  the  membrana 
tympanic  frnali  bones,  and  their  mufcles,  are  (o  con- 
trived, as  by  their  aftibns  to  prefcrve  the  diftinftioil 
of  time,  i.  i.  to  exringoiih  ftrong  founds,  and  to 
keep  up  weak  ones,  fo  as  that  the  laft  nnay  not  be  to^ 
much  overpowered  by  the  continuance  of  the  firft ; 
juft .  as  the  treble  notes  of  a  harpfichord  would  be 
by  (he  bafs  ones,  did  not  the  bits^  ,of  cioth  affixed  to 
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the  jacks  cbtck  the  vibrations  of  the  ftrings  in  due 
time. 

Having  now  ihewn  how  articulate  founds  may  be 
diftinguiflied  from  one  another,  and  from  all  other 
founds  j  I  next  obferve,  that,  in  h&^  the  fpeakers 
do  not  pronounce  fo  articulately  and  diftindly  in  com- 
mon converfation,  as  to  furnifh  the  hearers  with  the 
requifite  criterions  according  to  the  foregoing  theory  $ 
but  that  we  arrive  at  a  facility  of  underftanding  one 
another's  difcourfe,  chicQy  by  the  power  of  alfo- 
ciation. 

And,  fir  ft.  It  is  needlefs  to  pronounce  every  tetteir 
fo  as  to  diftinguifli  it  from  all  others.  ^6r  then 
words,  which  are  compofed  of  letters,  would  each 
have  as  many  criterions  as  they  have  letters,  and  even 
more ;  for  the  order  of  the  letters  is  a  criterion,  as 
well  as  the  found  of  each  letter.  In  like  manner, 
fentences  would  have  as  many  compound  criterions 
as  they  have  words,  befides  the  criterion  arifing  from 
the  particular  order  of  the  words. 

Secondly,  Since  words  are  formed  from  combina- 
tions, not  according  to  any  rule,  which  brings  up 
all  the  combinations  of  twos,  threes,  &c.  in  order, 
but  by  particular  afibciations,  agreeably  to  the  na- 
ture of  each  language,  fince  alfo  fentences  are 
formed  in  the  fame  way,  the  feveral  component  parts 
of  words  and  fentences  fuggeft  each  other,  and  alfo 
the  whole  words  and  fentences  by  the  power  of 
aflfociation.  Thus  the  beginning  is  commonly  ob- 
ferved  to  fuggeft  the  whole,  both  in  words  and 
fentences  J  and  the  fame  is  tiue,  in  a  lefs  degree,  of 
the  middles  and  ends. 

Thirdly,  The  fubjeA  matter  of  the  difcourfe, 
the  geftures  ufcd  in  ffieaking,  a  familiar  acquaint- 
ance with  the  particular  voice,  pronunciation,  gef- 
tures, &c.  of  the  fpeakcr,  and  other  aflbciaced  cir- 
cumftances  contribute  greatly  alfo.  And  therefore, 
pn  the  othei»  hand,  we  find  it  difficult  to  diftinguifli 
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proper  names^  and  the  words  of  an  unknown 
language,  and  to  underftand  a  perfon  that  is 
a  ftrangcr,  or  that  ufes  no  adtion. 

We  may  fee  alfo,  that  it  is  chiefly  by  the  means  of 
^  affociated  circumftanccs,  that  the  founds  uttered  by 
veniriioqui  fuggcft  to  us  the  words,  which  they  arc 
fuppofed  to  pronounce;  for  their  articulations  muft 
be  very  incomplete,  as  they  do  not  move  their  lips 
at  alJ, 

It  is  by  a  like  fet  of  affociated  circumftances  that 
we  are  enabled  to  read  with  fo  much  facility  the 
irregular  hand-writing  of  various  perfons,  and  of 
4bme  more  than  others,  in  proportion  as  we  are  better 
acquainted  with  the  fubjeft,  language,  hand-wri- 
ting, &c. 

PROP.     LXVIIL 

Tbe  DoStrine  of  Sounds  illuftrates  and  favour i  that  of 
the  Vibrations  of  the  fmali  medullary  Particles  of  the 
Brain,  and  nervous  Syjiem. 

For  the  theory  of  founds  deduced  from  the  na- 
ture of  an  elaftic  fluid,  and  the  tremors  of  the 
particles  of  founding  bodies,  and  afterwards  verified, 
as  it  has  been,  by  numetous  experiments,  becomes 
a  guide  to  us  in  all  inquiries  into  the  vibrations  of 
other  elaftic  mediums,  fuch  as  the  aether,  and  into 
'  the  efTedls,  which  fuch  vibrations  mud  impart  to  and 
receive  from  the  fmall  particles,  that  are  furrounded 
by  the  elaftic  medium.  And  the  general  tendency 
which  is  found  in  natural  bodies,  either  to  yield  a 
found  upon  percuffion,  or  at  leaft  to  fupport  and 
convey  founds  by  receiving  ifochronous  vibrations, 
and  refledting  them,  fhews,  that  there  are  latent  a£tive 
powers,  in  the  fmall  parts  of  bodies,  which  difpofe 
them  to  vibrate.  Now,  if  there  be  fuctt  powers  in 
the  biggeft  component  particles,  analogy  inclines  one 
to  expcft  them  in  the  feveral  defcending^ orders. 
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The  doftrinc  of  founds  does  alfo  furnifli  iH  Wtfi 
fin  anfwer  to  one  oC  the  principal  and  mo(i:  obvious 
difHculries  attending  the  i(i|>po(!ttdn,  that  ail  fe'nfa- 
tion,  thought,  and  motion,  is  pepfornned  by  vibra- 
tions in  the  ^edulUry  fubftance.  For  it  tm^  be 
objcfted,  tRat  foch  a  number  of  different  ytbratfon^y 
as  fcems  to  be  required  in  certain  cafes^  can  fcarce 
exift  together  in  the  medullary  fubftance.  Thus  it 
is  not  uncommon  for 'a  perfon  to  receive  a  fcrics  of 
fenfations,  carry  on  a  train  of  thought,  atid  per- 
form a  courfe  of  external  aAions,  which  have  little 
Connexion  with  each  other,  at  the  fame  time.  Now 
to  this  we  may  anfwer,  that  vibrations  as  diffforcnt 
from  each  other  do,  in  fa£t,  exift  together  in  iDommloli 
air,  in  fuch  a  manner  as  to  be  perceived  diftin6lly« 
Thus  a  perfon  may  liften  to  what  part  be  pleafes  in  a 
concert  of  mufic,  and  mafters  in  the  art  can  liften 
to  more  than  one.  They  can  alio  at  the  fame  timfe 
receive,  attend  to,  and  underftand  the.  vibrations  of 
the  air,  arifing  from  the  difcourfe  of  other  perlbris. 
But  in  whatever  manner  thefc  diflPerent  vibrations  can 
exift  together  prccifely  at  the  fame  inftaht,  or  rather 
fucceed  each  other  at  ihfinitefimal  intervak,  Without 
confufion;  in  the  fame  manner  may- vibrations  and 
vibratiuncles  exrft  together,  or  fucceed  each  other, 
without  confufion  alfo,  in  the  .medullary  fubftance: 
and  by  whatever  power  the  foul  is  qualified  to  attend 
to,  and  diftinguifli  from  each  other,  thefe  feveral  vibra- 
tions of  the  air,  by  the  fame  power  may  it  corrc- 
fpond  to. the  vibrations  in  the  medullary  fubftance, 
fo  that  each. (hall  have  its  peculiar  effe6t  of  producing 
the  appropriated  fenfation,  thought,  and  motion. 
It  is  to  be  obferved  farther,  that  there  is  a  difficulty 
in  performing  both  the  things  here  mentioned ;  that 
confufion  does  often  arife  j  and  that  where  any  perfon 
IS  remarkable  for  doing  more  than  one  thing  at  once, 
it  is  in  confequence  of  great  pradtice,  and  alfb  of 
exquifite  mco^l  powers,  i.  e.  of  an  exquifite  make 
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W  ii^t  inaJollary  fiibftancse^  according  to  the  theory 
of  i^eie  papers. 


PROP.    LXIX. 

« 

■ 

To  explain  in  "u^bat  Manner ^  und  to  what  Degree^ 
agreeable  and  dijagreeohle  Sounds  contribute^  in  the 
Way  of  AJfociation^  to  the  Formation  of  our  inteU 
leSlual  Pleajures  and  Tains. 

a 

As  aU  moderate  and  tokrai:^  uniform  ibtmds 
f>lea(e  yornig  children,  and  the  original  pkafures 
from  concords  founded  together,  from  the  fiicceflion 
of  both  concords  and  difcords,  and  even  from  dear, 
mufical  founds,  confidered  feparatdy,  remain  with  us 
through  the  whole  progrefs  of  life,  it  is  evident,  that 
many  of  our  intelleftual  pleafures  mud  bciHurtninated 
and  augmented  by  them»  And,  on  the  contrary, 
haf (h»  irregular^  and  violently  loud  noifes  muft  add 
fomething  to  the  difagreeabknefs  of  the  objeds  and 
ideas,  with  which  they  are  often  aflbciated. 

The  pleafures  of  muiic  arc  compofed,  as  has  b^en 
already  obferved,  partly  of  the  original,  corporeal 
plcAfures  of  found,  and  partly  of  aflfociated  ones. 
When  thef^  pleafures  are  arrived  at  tolerable  per- 
fe<5tion,  and  the  ieveral  compounding  parts  cemented 
fufficiencly  by  aflfociation,  they  are  transferred  back 
again -upon  a  great  variety  of  objedts  and  ideas,  and 
difFqfe  joy,  good-will,  anger,  compadion,  ^forrow, 
melancholy,  &c.  upon  the  various  fcenes  and  events 
of  lifei  :.and  fo  on  reciprocally  without  iperceptible 
Jimits. 

The  corporeal  pleafures  from  articulate  founds  are 
either  evanefcent  from  the  firft,  or,  however,  beconrre 
fb  very  early  in  life.  By  this  means  we  arc  much 
better  qualified,  to  receive  information,  with  mental 
pleafiire  and  improvement,  from  them  j  and  the  ear 
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becomes,  like  the  eye,  a  method  of  perception  fuitcd 
to  the  wants  of  a  fpiricual  being.  And  indeed  when 
we  compare  the  imperfeftions  of  fuch  as  have  never 
heard,  with  thofc  of  perfons  that  have  nevrr  fccn,  it 
appears,  that  the, ear  is  of  much  more  importance  to 
us,  confidered  as  fpiritual  beings,  than  the  eye. 
This  is  chiefly  owing  to  the  great  ufe  and  neceflSty 
of  words  for  the  improvement  of  our  knowledge, 
and  enlargement  of  our  afltdions  j  of'  which  I  (ball 
have  particular  occaGon  to  treat  hereafter.  An  ac- 
curate inquiry  into  the  mental  progrefs  of  perfons 
deprived  of  the  advantages  of  language,  by  being 
born  deaf,  would  be  a  ftill  better  teft  of  the  theory  of 
thefe  papers,  than  a  like  inquiry  concerning  perfons 
born  blind. 

PROP.     LXX. 

To  give  an  Account  of  the  Ideas  generated  by  audible 

Impreffions. 

The  ideas  which  audible  impreflfions  leave  in  the 
region  of  the  brain,  that  correfponds  to  the  auditory 
nerves,  are,  next  to  the  ideas  of  fight,  the  moft 
vivid  and  definite  of  any;  and  all  the  obfervations 
above  made  upon  the  ideas  of  fight  may  be  applied 
to  thofe  of  hearing,  proper  changes  and  allowances 
being  made.  Thus,  after  hearing  mufic,  converfing 
much  with  the  fame  perfon,  in  general  diforders  of 
the  brain,  or  particular  ones  of  the  nervous  fpaf^ 
modic  kind  in  the  ftomach,  after  taking  opium,  in 
dreams,  in  madnefs,  trains  of  audible  ideas  force 
themfelves  upon  the  fancy,  in  nearly  the  fame 
manner,  as  trains  of  vifible  ideas  do  in  like  cafes. 
And  it  may  be,  that  in  paffing  over  words  with 
our  eye,  in  viewing  objefts,  in  thinking,  and 
particularly  in  writing  and  fpeaking,  faint  miniatures 
of  the  founds  of  words  pa^  over  the  ear.  I  even 
fufpect,  that,  in  fpeaking,  thefe  miniatures  are  the 
aflbciatcd    circumflanccs    which    excite    the   a&ion, 

be 


Of  the  Senfe  of  Hearing.  235 

"be  It  voluntary!  or  fccondarily  autooiatic.  For  chil- 
dren learn  to  fpeak  chiefly  by  repeating  the  founds 
which  they  hear,  /.  e.  thefe  founds  arc  the  afibciated 
circuoiftanccs,  which  excite  to  adion.  But  if  the 
found  docs  this,  the  idea  'of  it  muft  get  the  fame 
power  by  degrees.  I  grant  indeed,  that  the  pidurcs 
of  words  in  the  eye,  and  their  ideas,  may  be  like 
afibciated  circunriffiances,  exciting  to  fpeak  j  and  (ince 
it  is  ncceffary,  according  to  the  theory  of  ihcfe 
papers,  that  every  fcmivoluntary,  voluntary,  and  fc- 
condarily automatic  adion,  Ibould  be  excited  by  an 
afibciated  circumftance,  one  may  reckon  words  feen» 
and  their  vifible  ideas,  amongft  the  number  of  fuch 
circumftances.  But  words  heard,  and  their  audible 
ideas,  have  a  prior  claim ;  and^  in  perfons  that  can- 
not read  or  write,  almoft  the  only  one.  It  confirms 
this,  that  in  writing  one  is  ofce;i  apt  to  mif-fpell  in 
conformity  with  the  pronunciation,  as  in  writing  hear 
for  here  \  for  this  may  proceed  from  the  audible  idea, 
which  is  the  fame  in  both  cafes ;  cannot  from  the 
vifible  one.  Where  a  perfon  mif-fpeils  fuitable  to  a 
mifpronunciation,  which  fometimes  happens,  it  can 
fcarce  be  accounted  for  upon  other  principles. 
However,  in  writing,  the  afibciated  circumftance, 
which  excites  the  action  of  the  hand,  is  moft  probably 
the  vifible  idea  of  the  word,  not  the  audible  one. 

If  it  be  objefted  to  the  fuppofition  of  thefe  audible 
trains,  that  we  ought  to  be  confcious  of  them,  I 
anfwer,  that  we  are  in  fbme  cafes  ^  which  is  an  argu- 
ment, that  they  take  place  in  all,  in  a  lefs  degree  $ 
that  the  greater  vividnefs  of  the  vifible  trains  makes 
us  not  attend  to,  or  recolledt  them,  till  the  confciouf- 
nefs  or  memory  be  vanifiied ;  and  that  even  vifible 
trains  do  not  appear  as  objeds  of  confcioufnefs  and 
memory,  till  we  begin  to  attend  to  them,  and  watch 
the  evanefcent  perceptions  of  our  minds. 

The  ideas  of  fight  and  hearing  together  are  the 
principal  fiorehoufe  of  the   fancy    or   imagination  ; 
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and  the  imaginative  arts  of  paincing  and  nmific  ftand 
in  the  fame  relation  to  them  rtfpcftively.  Poriry 
comprehends  both  by  taking  in  language^  which 
is  the  general  reprefentative  of  all  our  ideas  and 
affe&ions. 

As  there  is  an  artificial  memory  relative  to  th« 
eye,  by  which  trains  of  vifible  ideas,  lard  op  in  the. 
memory  in  a  certain  order,  are  made  to  fuggeft  both 
things  themfelves,  and  the  order  in  which  we  deHne 
to  remember  them ;  fo  compendious  trains  of  techr 
nical  words  formed  into,  veries  may  be  nrrade  to  fug^ 
geft  other  words,  alfb  the  numeral  figures  in  a  cer** 
tain  order;  and,  by  this  means,  to  biing  to  view^  at 
pleafure,  the  principles-^  and  materirals  of  krK>wl€dgt 
for  .meditation,  inquiry,  and  more  perfedl  digeftion 
by  the  mind,  as  appears  from  Dr»  Gr^^s  Memaria 
Tecbnita.  The  vifible  Icci  make  a  ftronger  tmpref* 
fion  on  the  fancy,  and  therefore  mc^\  the  audible 
ones  in  that  view;  but  the  audible  ones  have  a  mucJi 
more  ready  and  definite  connefbion  with  the  things  to 
be  remembered ;  and  therefore  (eem  moft  proper, 
upon  the  whole,  in  moft  branches  of  literature.  And 
as  Dr.  Gfi?y*s  method  is  highly  ufeful  in  general,  fo  it 
is  particularly  excellent  in  refpeft  of  alJ  memorables 
that  are  reprefented  by  numeral  f^ures.  For,  when 
the  nunyeral  figures  are  denoted  by  letters,  cdlec* 
tions.of  them,  fuch  as  dates,  and  quantities  of  all 
kinds,  make  (hort  and  definite  imprefTions  upon  the 
ear;  which  are  not  only  eafy  to  be  remembered,  bot 
alfo  prcferve  the  order  of  the  figures  without  dan* 
gtr  of  error:  whereas  neither  the  impreflions  which 
collections  of  figures  make  upon  the  eye,  nor  thofc 
which  their  enunciations  in  words  at  length  make 
upon  the  ear,  can  be  remembered  with  facility  or 
precifion  j  bccaufe  neither  figures,  nor  their  names, 
cohere  together,  fo  as  that  the  precedent  (hall  fog* 
geft  the  fubfequent ;  as  the  letters  do  in  collefiions 
of  them,  capable  of  being  pronounced.     When  the 
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IMhnicfll  word  coincidci  with^  or  approaches  CO,  a 
familiar  one,  it  ia  remembered  with  greater  facility* 
AflbcJBtion  is  every  where  confpicuous  in  thtfe  things. 

PROP.    IXXi. 

Ta  ixpluin  tbi  automatic  MotionSs  wbicb  an  excited  hy 

Impreffions  made  on  tbe  Ear. 

It  does  not  appear  at  all  improbable,  that  the  vi* 
brations,  which  are  excited  by  founds  in  the  car- 
tilages of  the  auricle  and  meatus  auditorius,  ihould 
pafs  into  tbe  fmall  mufcles  of  the  auricle,  and  there 
occafion  automatic  motions.  And  1  guefs  in  par* 
ticular,  that  in  very  loud  founds,  the  cartilages 
would  be  made  to  lie  clofcr  to  the  head.  But  the 
fmallnefs  of  thefe  mufcles,  and  the  pra6ti€e  of  bind* 
ing  down  the  ears  of  new-born  children  clofe  to 
the  head,  which  retrains  the  natural  action  of  thefe 
mufcles,  whatever  it  be,  prevent  our  making  any 
certain  judgment. 

As  to  the  four  mufcles  which  belong  to  the  fmall 
bones,  it  appears  to  me,  that  fince  the  externus  and 
obliquus  lie  out  of  the  tympanum^  expofed  to  the 
common  air,  and  are  alfo  fo  fituated,  that  the  ex-- 
ternus  may  receive  vibrations  from  ihe  cartilage  of 
the  meatus  auditorius,  the  ohiifuus  from  the  carti^ 
lage  of  the  frcctjfus  raviamis,  into  which  it  >s  in- 
ftrted,  they  mutt  be  much  more  affefted  by  loud 
founds,  than  the  in  terms  or  mujculus  ftdpedis*  It 
follows  therefore,  thox  the  membrana  tympani  will  be 
relaxed  automatically  by  loud  founds.  Here  there- 
fore  is  another  lemaikabk  coincidence  between  effi* 
cient  and  Hnal  caiifes. 

For  what  reafons  the  mu/culus  iniernus^  and  muf- 
cmIms  ftapedisy  may  ad  peculiarly  in  vyeak  founds,  is 
difficult  to  fay.     They  may  perhaps,  as  was  above 
conjeftured   of  the  radiated  fibres  of  the  /r/V,    de- 
pend 
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pend  chiefly  on  the  influences  which  defcend  from 
the  brain,  and  therefore  aft  always,  when  the  other 
two  will  give  them  leave.  It  is  moft  probable^ 
that  the  four  mufcles  a£t  in  various  proportions  and 
combinations,  fo  as  to  anfwer  a  variety  of  purpofes. 
But  there  is  very  little,  that  is  facisfa6lory,  co  be  met 
with  in  books  of  anatomy  ^ind  phyfiology  hitberta, 
concerning  the  peculiar  minute  ufes  s^nd  functions 
of  the  feveral  parts  of  the  organ  of  hearing. 

PROP.    LXXII. 

Ho  explain  the  Manner  and  Degree^  in  which  the  auto^ 
matic  Motions^  mentioned  in  the  laft  Prepofition^  are 
influenced  by  voluntary  andfemivolimtary  Powers. 

SiNCB  grave  founds  are  in  general  loud,  acute 
one^  weak,  the  relaxation  of  the  membrana  tympanic 
which  firft  attends,  upon  loud  founds  autom?iticaUy» 
will  afterwards  by  ailbciation,  be  made  to  attend 
upon  grave  ones,  even  though  they  are  not  loud ; 
and,  in  like  manner,  the  membrane  will  be  tenie 
from  acute  founds,  though  they  (hould  be  (Irong; 
/.  e.  the  membrane  will,  by  aflbciation,  be  fitted 
to  vibrate  ifochronoufly  with  the  feveral  tones;  juft 
as  the  convexity  of  the  cornea  is  made  by  alTociation 
to  fuit  itfelf  to  the  feveral  diftances.  The  accom- 
modation is  at  firft  grofs  in  both  cafes ;  but  is  per- 
feftcd  afterwards  from  the  view  of  pleafure  anH 
convenience,  by  means  of  the  frequent  recurrency 
of  the  aftions.     See  Prop.  22.  Car.  i. 

We  feem  alfo  to  have  a  voluntary  power  of  pre- 
paring the  ear  previoufly  for  very  ftrong,  or  very 
weak  founds,  which  we  expedt  to  hear,  juft  as  it  was 
before  obferved  of  the  eye,  that  we  can  fuit  it  pre- 
vioufly to  fee  at  an  expeded  diftance.  The  generation 
of  thefe  powers  is  the  fame,  as  that  of  the  other 
voluntary  ones. 

SECT. 
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SECT.     VI. 

OF  THE  DESIRES  OP  THE  SEXES  TOWARDS 

EACH  OTHER. 

# 

PROP.    LXXIII. 

To  examine  bow  far  the  Defircs  of  the  Sexes  towards 
each  other  are  of  a  faSitious  Nature,  and  deducible 
from  the  Theory  of  thefe  Papers,  , 

H£RB  wc  arc  to  obfervc,  firft.  That  when  a  ge- 
neral plcafurable  flate  is  introduced  jnto  the  body, 
either  by  direct  iniprefljons,  or  by  aflbciated  influ* 
ences,  the  organs  of  generation  muft  fympathize  with 
this  general  ftate,  for  the  fame  realbns  as  the  other 
parts  do.  They  muft  therefore  be  affe6ted  with  vi« 
brations  in  their  nerves^  which  rife  above  indifference 
into  the  limits  of  pleafure  from  youth,  health,  grate- 
ful aliment,  the  pleafures  of  imagination,  ambition, 
and  fympathy,  or  any  other  caufe,  which  difFufes 
grateful  vibrations  over  the  whole  fyftem. 

Secondly,  As  theie  organs  are  endued  with  a 
greater  degree  of  fenfibility  than  the  other  parts,  from 
their  make,  and  the  peculiar  ftrudture  and  difpofition 
of  their  nerves,  whatever  thefe  be,  we  may  expeft, 
that  they  (hould  be  more  affcdted  by  thefe  general 
pleafurable  dates  of  the  neryous  fyftem  than  the 
other  parts. 

Thirdly,  The  diftention  of  the  cells  of  the  veJicuU 
feminalesy  and  of  the  Jinujes  of  the  uterus,  which  take 
place  about  the  time  of  puberty,  muft  make  thefe 
organs  more  particularly  irritable  then.  It  may 
perhaps  be,  that  the  acrimony  of  the  urtne  and  faces, 
which  make  vivid  impreflions  dn  the  neighbouring 
parts,  have  alfo  a  (hare  in  increafmg  the  irritability 
of  the  organs  of  generation. 

.  Fourthly, 
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FoOrthly,  Young  pcrfons  hear  and  read  nunnberlefs 
things  in  this  dcgcntWte  artrf  Corftjpt  (late  of  human 
lifc,  which  carry  nervous  influences  of  the  pleafurable 
kind  (be  they  vifb^^ions^  or  any  other  (pedes  of 
motion)  to  the  org#nd  of  gen«rati6n.  This  will 
be  better  underftood,  if  the  reader  pleafcs-  to  recoUeiS: 
what  was  delivered  above  concermn^  the  methods, 
by  which  we  learn  to  diftinguifh  the  fenfations  of 
the  parts  external  and  irtterrtal  from  each  other.  Fo^ 
it  will  be  eafy  to  fee,  that  wheri  we  afe  onc6  arfivecf  at 
jhis  power,  the  aflbciated  circiimlbnces  of  ^ny 
fenfations,  fuch  as  the  language  that  relates  to 
them,  wtH  recal  the  ideas  of  thefe  fenfatfons. 

Fifthly,  The  particular  fliamc  which  regards  thi 
organs  of  generationf,  may,  wheri  confidcred  as  M 
aflbciated  circumftance,  like  bchef  pains,  be  fo  fit 
dinhinifhed  as  to  fall  within  the  limits  of  pleafure,  and 
add  confiderably  to  the  fum  total. 

Sixthly,  The  fources  here  pointed  out  feem  foffi-  ' 
cient  to  account  for  the  general  dcfires^  which  ai-d 
obfervable  in  young  perfons ;  and  which,  ^^'hen  not 
allowed  and  indulged,  may  be  confide*ed  as  wirhifl 
the  confines  of  virtue. 

Seventhly,  It  is  ufual  for  thefe  defires,  after  fomc 
titi-ie,  to  fix  upon  a  particular  objeft,  on  account  of 
the  apprehended  beauty  of  the  perfon,  or  perfeQron 
of  the  mind,  alfo  from  mutual  obligations,  or  rparks 
of  affeftion,  from  more  frequent  intercourfes,  &c. 
after  which  thefe  defires  fuggeft,  and  are  fuggefted 
by,  the  idea  of  the  beloved  perfon,  and  all  its  aflb- 
dates,  reciprocally  and  indefinitely,  fo  as  in  fome  cafes 
to  engrofs  the  whole  fancy  af>d  mind.  *  However, 
this  particular  attachment,  when  under  proper  reftric- 
lions  and  regulations,  is  not  only  within  the  confines 
of  virtue,  but  often  the  parent  of  the  moft  difintereftcd, 
and  pure,  and  exalted  kinds  o/if. 

Eighthly,  When  thefe  defires  are  gratified,  the 
idea  of  the  beloved  perfon,  and  its  afibciatcs,  muft 

now 
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now  be  aflbciated  with  the  ftatc  of  neutrality  and  indif- 
fereoce^  that  fucceeds  after  gratification.  Whence  it 
appears,  that  that  part  of  the  affedtion  towards  the 
beloved  perfon,  which  ariies  from  grofs  animal 
caufes,  cannot  remain  long  at  its  height,  and  may 
fall  very  faft.  However,  if  the  other  fources  of  affec- 
tion grow  (Ironger,  the  fum  total  may  continue  the 
iame,  or  even  increaie. 

Ninthly,  When  impure  dcfires  are  allowed,  in- 
dulged, and  heightened  voluntarily,  it  is  evident  from 
the  do^rine  of  affociation,  that  they  will  draw  to 
themfelves  all  the  other  pleafures  of  our  nature,  and 
even  by  adhering  to  many  neutral  circumftances, 
convert  them  into  incentives  and  temptations.  So 
that  all  the  defires,  defigns,  and  ideas  of  fuch  per*- 
fons  are  tainted  with  luft.  However,  the  difeafes 
•and  fufferings,  bodily  and  mental,  which  this  vice 
brings  upon  men,  do,  after  fome  time,  often  check 
the  exorbitancy  of  it,  ilill  in  the  way*  of  affociation. 
But  impure  defires  fubfifl,  like  vicious  ones  of  other 
kinds,  long  after  tiie  pains  outweigh  the  pleafures, 
inafmuch  as  they  muft  be  fuppofed  not  to  begin  to 
decline  till  the  pains  aoprehended  to  arife  from  them, 
and  thus  aflbciated  wim  them,  become  equal  to  the 
pleafures. 

Tenthly,  It  appears  from  the  courfe  of  reafoning 
here  ufed,  that  impure  and  vicious  defires,  indulged 
and  heightened  voluntarily,  can  by  no  means  confift 
with  a  particular  attachment  and  confinement;  alfo 
that  they  mufl  not  only  end  frequendy  in  indifierence 
but  even  in  hatred  and  abhorrence.  For  the  proper 
mental  fources  of  affedbion  are  not  only  wanting  in 
theie  cafes,  but  many  difpleafing  and  odious  qualities 
and  difpofitions  of  mind  muft  offer  themfelves  to  view 
by  degrees. 

Eleventhly,  As  the  defires  and  pleafures  of  this 
kind  are  thus  increafed  by  afTociated  influences  from 
other  parts  of  our  natures,  fo  they  are  rcflcfted  back 
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by  innumerable  aflbciated  nnethods,  direft  aqd  in* 
directs  upon  the  various  incidents  and  events  of  life, 
(b  as  to  affe6t  in  fecondary  ways  even  thoie  who  have 
never  experienced  the  grofs  corporeal  gratification. 
Ands  notwithftanding  the  great  and  pubhc  mifchiefs, 
which  arife  from  the  ungovernable  defires  of  the  vi- 
ciousy  there  is  great  reafon^  even  from  this  theory, 
to  apprehend^  that,  if  this  fource  of  the  benevolent 
afFeAions  was  cut  oiF,  all  other  circumftances  remain- 
ing the  fame,  mankind  would  become  much  more 
felfiih  and  malicious,  much  more  wicked  and  mifer- 
able  upon  the  whole,  than  they  now  are. 

Twelfthly,  I  have  hitherto  chiefly  conlidered  how 
far  the  prefent  fubjeft  is  agreeable  to  the  do£lrine  of 
allbciation,  but,  if  phyficians  and  anatomifts  will 
compare  the  circumftances  of  the  fenfations  and  mo- 
tions of  thefe  organs  with  the  general  theory  deli- 
vered in  the  firft  chapter,  they  may  fee  confiderable 
evidences  for  feiifory  vibrations,  for  their  running 
along  membranes,  and  affecting  the  neighbouring 
mufcles  in  a  particular  manner :  they  may  fee  alfO) 
that  mufcular  contradions,  which  are  nearly  automa- 
tic at  firft,  become  afterwards  fubjeft  to  the  influence 
of  ideas* 

Thirteenthly,  The  theory  here  propofed  for  ex- 
plaining the  nature  and  growth  of  thefe  defires  (hews 
in  every  ftep,  how  watchful  every  perfon,  who  de- 
fires true  chaftity  and  purity  of  heart,  ought  to  be 
over  his  thoughts,  his  difcourfes,  his  ftudies,  and 
bis  intercourfes  with  the  world  in  general,  and  with 
the  other  fex  in  particular.  There  is  no  fecurity  but 
in  flight,  in  turning  our  minds  from  all  the  afibciated 
circumftances,  and  begetting  a  new  train  of  thoughts 
and  defires,  by  an  honcft,  virtuous,  religious  atten- 
tion to  the  duty  of  the  rime  and  place.  To  which 
muft  be  ad^ed  great  abftinence  in  diet,  and  bodily 
labour,  if  required. 

SECT, 
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SECT.     VII. 

OF  OTHER  MOTIONS,  AUTOMATIC  AND  VOLUN. 
TARY,  NOT  CONSIDERED  IN  THE  FOREGOING 
SECTIONS  OF  THIS  CHAPTER. 

PROP.    LXXIV. 

To  examine  bow  far  the  Motions  of  the  Hearl^  ordinary 
and  extraordinary f.  are  agreeable  to  tke  H^eory  of 
theje  Papers. 

Here  I  obferve^ 

Firft,  That  the  motion  of  the  heart  is  conftant, 
more  equable  than  any  other  in  the  body,  and 
cannot  be  fuppofed  to  proceed  from  impreffions  made 
on  the  neighbouring  parts;  which  things  agree  well 
together  upon  the  fuppofition  of  the  doctrine  of 
vibrations :  for  thus  ic  cannot  proceed  from  the  firft 
or  >  fourth  fource  of  motory  vibrations  i  and  if  it 
proceeds  from  the  fecond  and  third,  it  ought  to  be 
conftant,  and  nearly  equable. 

Secondly,  We  are  not  to  inquire,  how  the  heart 
is  firft  put  into  motion  in  the  foetus,  but  only  how 
its  ordinary  motions  may  be  continued,  by  means  of 
vibrations  defcending  from  the  brain,  after  they  arc 
once  begun.        v 

Now,  for  this  purpofe,  let  us  fuppofe,  that  the 
auricles,  with  the  beginnings  of  the  pulmonary  ar- 
tery and  aorta,  have  iinilhed  their  contractions;  and 
that  the  ventricles  and  coronary  veflels  are  full.  It 
follows,  that  the  ventricles  will  now  be  excited  to 
son  traction  by  three  caufes,  viz.  by  the  vibrations 
which  have  continued  to  defcend  freely  into  their 
fibres,  ever  fince  their  laft  contradion  was  finiihed, 
by  their  diftention  from  fulnefs,  and  by  the  motion 
and  impulfe  c(f  the  blood  in  the  coronary  veflels :  but 
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from  the  moment  that  the  ventricles  begin  to  con- 
trad,  the  auricles  and  afteries  will  begin  to  fill,  and 
will  be  fulled  at  the  inftanc  when  their  contradion  is 
finifhed.  The  auricles  and  arteries  muft  therefore 
begin  to  contrad  at  this  inftant,  from  defcending 
vibrations  and  diftention,  and  the  ventricles  to  be 
relaxed  and  filled,  the  vibrations  in  their  fibres  being 
checked  by  their  paft  contraAion.  Let  thefe  a£tions 
be  completed,  and  the  heart  will  be  in  the  circum* 
(lances  firft  fuppofed,  i.  e.  the  ventricles  will  be 
ready  for  a  frefh  contra£tion,  and  fo  on  alternately, 
as  long  as  life  continues. 

Thirdly,  The  vibrations  which  keep  up  the  heart's 
motion,  are  nearly  allied  to  thofe  arifing  from  heat; 
for  the  fecond  fource  of  motory  vibrations  is  the  re- 
fidue  of  all  the  vibrations  excited  in  the  various  parrs 
of  the  body ;  and  the  third  arifes  chiefly  from  the 
heat  of  the  blood.  We  may  expeft  therefore,  that 
the  heart  fhould  contraft  either  more  frequently,  or 
more  ftrongly,  or  both,  when  the  body  is  heated. 
And  thus  it  is,  as  may  appear  from  obfervattons  upon 
the  pulfe  in  fevers,  in  fleep,  after  eating,  in  pains 
or  diflempers  attended  with  an  increafe  of  heat,  &c. 
in  which  the  motion  of  the  blood  is  increafed;  whereas 
in  nervous  pains  attended  with  coldnefs  of  the  extre- 
mities, the  pulfe  is  low  and  flow. 

Fourthly,  In  the  declenfion  of  fevers  the  pulfe  is 
quick  and  feeble.  It  is  feeble,  becaufe  the  whole 
body  is  fo;  and  quick,  partly  from  the  new  habit 
fuperinduced  by  the  heat  ifi  the  beginning  of  the 
fever ;  partly,  becaufe  in  fevers  the  heart  is  always 
kept  nearly  full,  /.  e.  nearly  at  fuch  a  degree  of  dif- 
tention as  incites  it  to  contraftion,  the  principal  caufes 
of  which  are  the  weaknefs  and  inaftivity  of  the  body*^ 
hence  in  general  tfie  pulfe  is  quick  and  feeble  in 
perfbns  of  relaxed  habits  5  the  contrary  in  ftrong  ones. 

Fifthly,  The  pulfe  is  quick  in  young  and  fmall 
animals  5  (tow  in  old  and  large  ones.  For  this,  va- 
r  rious 
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rjous  reafons  maybe  affigncd;  as  firft,  that  if  the 
velocity  wherewith  the  fides  of  the  heart  move  to- 
wards each  other  be  the  fame,  the  concradtion  muft 
be  fooner  accomplifhed  in  fmall  hearts  than  in  large 
ones.  Secondly,  that  the  fibres  in  young  animals 
are  irritable^  and  foon  excited  to  contraction,  by 
diftcntion,  &c.  Thirdly,  that  the  contradion  is  per- 
formed flowly  in  old  animals;  and,  fourthly,  that 
ihort  fibres  are  perhaps  fooner  excited  to  contraction 
than  long  ones,  it  being  neceflfary  perhaps,  that  the 
vibrations  (hould  be  reverberated  from  each  end 
of  the  fibres,  for  many  fuccelfions  before  they  can 
rife  to  a  certain  pitch.  It  agrees  with  this,  that  re- 
ciprocal motions  are  more  frequent  in  general,  and 
ceteris  nutnentibuiy  as  the  animal  is  lefs;  that  the 
limbs  have  both  long  and  fhort  fiexors  and  extenfors, 
the  firft  for  great  degrees  of  motion,  the  lad  for  making 
a  quick  beginning;  that  the  capfular  ligaments  of  the 
joints  have  (horc,  mufcular  fibres  inferred  into  them, 
in  order  to  keep  them  from  being  pinched  between 
the  bones  in  the  motions  of  the  joints,  as  IVinflow 
has  obferved ;  which  they  could  not  do,  had  not  their 
contraction  the  ftart  of  the  contractions  which  move 
the  joint;  and,  laftly,  that  the  fibres  which  compofe 
the  iieart,  are  all  of  equal  lengths,  according  to  Dr. 
Stewart's  analyfis  of  them.     See  Pbil.  Tran/.  n.  460. 

Sixthly,  The  heart  may  move  inceffantly  without 
fatigue,  if  we  only  fuppofe  the  recruits  to  be  fuffi- 
cienr,  and  the  d^ree  of  motion  to  be  within  due  li- 
mits. And  it  may  be,  that  in  labouring  men  the 
mufcles  of  the  limbs  are  as  much  exerted  upon  the 
whole  as  the  heart.  The  warmth  in  which  the  heart 
is  kept,  and  its  receiving  nerves  from  the  eighth  pair 
and  intercoftal,  which  feem  to  be  particularly  ex- 
empted fi-om  venal  compreffion,  d^ferve  notice  here : 
but  the  conftant  motion  of  the  blood  is  principally  to 
be  confidered,  being  the  caufe  as  well  as  the  effeCt 
of  the  conftant  motion  of  the  he^art. 

R  3  Seventhly, 
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Seventhly,  Since  lying  down  prevents  or  alleviates 
the  fainting  which  fonnetimes  happens  during  bleed- 
ingf  one  noay  fuppofe  that  this  fainting,  and  the  con- 
fequent  abatennent  or  ceflation  of  the  motion  of  the 
heart  arife,  becaufe  a  quantity  of  blood,  fufficient  to 
keep  up  the  vibrations  in  the  brain,  could  not  afcend 
thither  in  an  erefl:  pofture. 

Eighthly,  Sudden  and  violent  pains,  fuch  as  thofe 
from  wounds  increafe  the  motion  of  the  heart.  This 
may  be  accounted  for  from  the  violent  vibrations  which 
afcend  to  the  brain,  and  are  thence  propagated  to  the 
heart.  But  may  not  vibrations  afcend  alfo  direftly 
from  the  wounded  part,  along  the  courfe  of  the  ar- 
teries and  veins,  to  the  heart  ? 

Ninthly,  All  the  paflions  of  the  mind  increafe  the 
motion  of  the  heart,  as  might  be  expefted:  but 
melancholy,  when  it  makes  men  inadlive,  and  un- 
inBuenced  by  the  impreflTions  of  objefts,  has  a  con- 
trary tSect,  which  is  equally  fuitable  to  the  foregoing 
theory. 

Tenthly,  In  mortifications,  alfo  in  the  languid  ftate 
that  fucceeds  acute  diftempers,  &c.  the  pulfe  fome* 
times  intermits,  fuppofe  once  in. 5,  10,  ao,  &c.  times, 
the  interval  being  about  double,  and  the  ftrength  of 
the  pulfe  which  fucceeds  the  intermiffion  about  double 
alfo.     Here  the  force  of  the  heart  feems  to  languifb, 
and  the  time  of  contra£lion  of  the  ventricle  to  be 
protracted,  till  a  fecond  contradtion  of  the  auricle  in- 
tervenes,   and    protrads   the    ventricle's   contraction 
(till  farther,  viz.  to  nearly  twice  the  interval.     The 
heart  muft  therefore  be  furcharged,  and  contracting 
ftronger  from  this  refpire,  muft  fend,  as  it  were,  a 
double  quantity  of  blood  into  the  aorta,  1.  e.   make 
the  pulfe  that  fbcceeds  much  ftronger.     And  this  in- 
termiflTion  may  return  at  greater  or  lefs  intervals,  ac- 
cording^to  the  circumftances,  while  this  weaknefs  of 
the  heart  continues :  it  may  alio  remain,  when  once 
eftabliftied,  from  habit,  or  ailbciation. 

This 


Of  the  Motions  of  the  Heart.  247 

This  intermiflion  ipay  perhaps  rather  be  accounted 
for  thus:  in  languid  dates  the  blood  Js  accumulated 
in  the  beginning  of  the  aorta.  The  aorta  will  not 
therefore  receive  much  blood  frotri  the  heart,  though  it 
does*  contract,  i.  e.  no  pulfe  will  be  felt,  i.  e.  the  in- 
terval will  be  double:  the  fucceeding  pulfe  will  be 
ftrong,  from  the  now  greater  emptincfs  of  the  aorta, 
and  fulnefs  of  the  heart :  the  intermilTion  will  ^Ifo 
return  when  the  accumulation  in  the  aorta  does.  It 
agrees  with  this  account,  that  thefe  intermiflions  arc 
ufually  felt  in  the  region  of  the  heart  by  the  patients. 
May  not  intermiflfions  arife  from  both  caufes  in  dif- 
ferent circumftances  ? 

Eleventhly,  When  the  pulfe  flutters  from  flatu- 
lencies and  fpafms  in  the  ftomach  and  bowels,  it  ap- 
pears that  a  fudden  ftop  is  put  to  the  blood  of  the 
aorta,  which  by  furcharging  the  left  ventricle  at 
once,  makes  it  contraft  at  a  different  time  from  the 
right,  and  not  at  a  due  interval  from  the  contrac- 
tion of  the  auricles:  for  this  fluttering  of  the  pulfe 
attacks  generally  in  an  inftant,  and  often  upon  a  fruit- 
lefs  effort  to  expel  wind  from  the  ftomach.  When 
the  contraftions  of  the  ventricles  are  once*  become 
afynchronous  and  inharmonious  to  thofe  of  the  auri- 
cles, it  may  require  fome  time  to  rectify  this,  and 
efpecially  while  there  is  an  impediment  to  the  blood's 
motion,  through  the  aorta.  This  dilbrder  may  like- 
wife  continue  through  habit  and  afTociation,  and  recur 
perpetually  from  lefs  and  lefs  caufes.  The  intermif- 
lion of  the  pulfe,  conlidered  in  the  two  preceding  pa- 
ragraphs, is  often  cayfed  by  flatulencies,  as  well  as 
the  fluttering  of  it,  mentioned  in  this. 

Twelfthly,  The  motions  of  the  heart  remain  in 
their  original  automatic  ftate  more  than  any  other  in 
the  body  s  the  reafons  of  which  are,  that  the  com^ 
mon  motions  are  equally  aflbciatcd  with  every  thing, 
i.e.  peculiarly  fo  with  nothing;  and  that  very  few 
impreflions  make  changes  in  the  motibns  of  the 
heart  fo  great  and  fudden,   as  to  fu  bjcA  it  to  the 

R  4  ideas 
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ideas  of  tbefe  impreflTiohs:  however,  as  great -and 
fudden  changes  are  fometimes  brought  on  by  pain> 
fear,  furprize,  joy,  &c.  we  feem  to  have  a  iemi- 
voluntary  power  to  alter  the  motion  of  the  heart  im- 
mediately, by  introducing  ftrong  ideas,  our  power  of 
introducing  thefe  being  femivoluntary :  nay,  it  may 
be  poflTible  for  perfbns  in  very  particular  circum* 
ftances  to  acquire  ftiil  greater  d^rees  of  power  over 
the  motion  of  the  heart. 

PROP.    LXXV. 

^0  examine  how  far  the  ASlion  of  Rejpiration^  ordinary 
and  extraordinaryy    alfo    the  f  articular  ASions  of 
Sighingy  Coughing,  Laughter,  Sobbing,    and  Jbedding 
Tears  from    Grief,   are    agreeable  to   the  foregoing 
Theory. 

The  fir  ft  obfervation  to  be  made  here  is,  that 
common  refpiration  is  performed  very  feebly  in 
new-born  children.  A  .flight  difpoficion  therefore 
to  alternate  a£):ion  in  the  diaphragm,  and  other 
mufcles  of  refpiration,  may  be  fugicient  to  account 
for  that  degree  of  refpiration  which  takes  place  in 
new-born  children.  It  is  natural  to  expe&,  that  re* 
fpiration  in  them  fhould  be  feeble,  (ince  they  mud 
lean  in  this,  as  well  as  in  other  things,  to  their  pre- 
ceding ftatc  in  utero. 

Secondly,  That  the  vigorous  impreffions  from  the 
cold  air,  the  hands  of  the  midwife,  &c.  may  excite 
the  ftrong  refpiration  and  crying  which  take  place 
upon  birth  ordinarily,  appears  from  the  methods^ 
ufed  to  make  the  new-born  child  refpire  freely,  where 
it  fails  to  do  this  in  extraordinary  cafes ;  fuch  as  ap- 
plying- volatiles  to  the  nofe,  pouring  wine  into  the 
mouth,  fwingirig.it  to  and  fro,  &c.  All  thefe  me- 
thods excite  the  mufcles  to  contradion,  by  making 
ftrong  impreffions  on  the  neighbouring  fcnfory  nerves. 

They 
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They    are    alfo    very    agreeable    co   the  notion   of 
vibrations. 

Thirdly,  If  we  fuppofe  the  diaphragm  to  have 
finilhed  its  contradion,  and  toniequentiy  the  thorax 
to  be  railed,  and  the  abdomen  to  be  diftended,  ex* 
piration  muft  fuccecdj  for  three  reaibns,  vis.  becaufe' 
the  contra&ion  of  the  diaphragm  has  checked  the 
vibrations  in  its  fibres,  and  therefore  has  difpofed 
them  to  relaxation  ;  becaufe  the  elafticity  of  the  carti->» 
iages  of  the  ribs  tends  to  reftore  the  thorax  to  a  more 
deprefled  ftate;  and  becaufe  the  fibres  of  the  ab^ 
dominal  mufcles  are  excited  to  vibrations  and  con*> 
craAion  by  their  diftention.  Suppofe  now  expiration 
to  be  completedj  and  the  vibrations,  which  defcend 
into  the  diaphragm  fix>m  the  fecond  and  tbind  ibnree 
of  motory  vibrations,  will  renew  its  contradion,  and 
confequently  the  adion  of  infpirationi  and  ib  od 
sdtemately. 

Fourthly,  The  diaphragm  is  the  mtore  di^ofed 
to  receive  vivid  vibrations  in  its  fibres,  fi-om  its  near« 
'nefs  to  the  heart,  and  the  warmth  in  which  it  is  al- 
ways kept.  It  deferves  notice  here,  that  the  dia* 
phragm  receives  its  nerves  from  the  cervical  pairs^ 
not  firom  the  eighth  pair  and  intercoflal,  as  the  neigb-* 
bouring  parts,  the  heart,  (lomach,  &c.  do.  Per-* 
haps  it  was  requifite,  that  it  ihould  derive  its  nerves 
from  the  fpinal  marrow,  fince  the  other  mufcles  of 
refpiration  do.  The  nerves  of  the  diaphragm  are 
elongated  during  its  contrafbion,  the  contrary  to 
which  happens  in  the  nerves  of  other  mufcles.  They 
are  aifo  keps  in  conftant  motion  by  the  conftant  nx»-> 
Kv^  of  the  thorax,  through  which  they  pais;  and  this 
perhaps  may  contribute  to  the  perpetual  adivity  of 
the  diaphragm. 

Fifthly,  The  intercoflal  mufcles  are  diipofed  CD 
alternate  contradions  for  the  fame  reafons  as  the  dia-p 
phragm,  though  thefe  reafons  do  not  hold  in  the  fame 
degree :  However,  fince  the  contrafbion  of  ihe  dia- 
phragm, and  conlequent  diftention  of  the  abdonnen, 

mud 
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mud  raife  the  thorax,  the  concra£tion  of  the  inter- 
coftal  mufcles  mud  from  the  firft  be  fynchronous  to 
that  of  the  diaphragm  ;  and  afibciation  will  foon  ge- 
nerate a  pernianent  difpofition  to  this  fynchronifm. 
It  follows  according  to  this  theory  from  the  vicinity 
of  the  internal  incercoftal  mufcles  to  the  external  ones, 
that  they  ought  to  have  the  fame  a£tion.  And  the 
fame  concluQon  appears  to  refult  from  anatomical 
confiderations. 

Sixthly,  It  may  however  be  fuppofed,  that  the 
diaphragm  and  intercoftal  mufcles  are,  as  it  were, 
fatigued  by  conftant  a£bion  -,  and  that  they,  incline  to 
iympathize  in  inadivity  with  the  reft  of  the  mufcles^ 
efpecially  during  fleep.  But  then  the  accumulation 
of  blood  in  the  lungs,  which  the  intermilTion  of  re« 
Ipiration  muft  occafion,  after  it  has  once  had  a  free 
paiTage  through  the  lungs,  by  means  of  refpiration, 
will  produce  fo  much  uneafinefs,  /.  e.  fuch  vigorous 
vibrations,  in  the  lungs,  and  particularly  in  their  ex- 
ternal membrane,  which  is  continuous  to  the  pleura, 
as  will  renew  refpiration. 

It  is  agreeable  to  this,  that  if  very  young  children 
fleep  upon  a  bed,  they  often  fall  into  a  great  uneafi- 
nefs from  the  ftoppage  of  refpiration,  and  recover 
from  it  by  crying;  and  that  rocking,  or  any  other 
gentle  motion,  will  prevent  this.  The  laft  circum- 
ftance  is  particularly  favourable  to  the  notion  of 
vibrations. 

The  night-mare  in  adults  appears  to  be  a  dif- 
order  of  the  fame  kind.  A  full  fupper,  and  lying  up- 
on the  back,  difpofe  to  it,  by  hindering  the  free  motioa 
of  the  diaphragm.  Motion,  and  efpecially  when  at- 
tended with  quick  refpiration,  laughter,  &c.  pre- 
vent it  by  giving  aftivity  to  the  diaphragm.  Shaking 
the  perfon  affeded,  calling  to  him,  &c.  roufe  from 
it,  by  exciting  vibrations.  The  uneafiniefs  from  ac- 
cupnulated  blood  does  the  fame  thing  at  laft. 

It  is  eafy  to  fee,  that  if  a  like  difpoGtion  to  inadion 
ihould  arife  in  the  hearts  of  new-born  children,  or 

adults. 
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adults,  the  motion  and  diftending  force  of  the  ve- 
nal blood  nnuft  renew  their  aAion  for  linnilar  rea- 
fons.  It  is  rennarkably  coincident  with  this,  that 
forcing  the  venal  blood  upon  the  heart  has  in  fome  cafes 
been  found  to  renew  its  a£bion  even  after  death* 

Seventhly,  The  adlions  of  (ighing,  crying,  cough- 
ing, fneezing,  ^c.  by  recurring  frequently,  and  mak- 
ing all  the  mufcles,  which  can  in  any  degree  contribute 
to  refpiration,  unite  therein,  enlarge  the  range  of 
refpiration  by  degrees,  and  make  this  aftion  be 
performed  with  greater  ftrength  perpetually  in  the 
young  child.  The  increafe  of  ftrength  in  the  whole 
mufcular  fyftem  muft  however  be  confidered  likewife. 
Eighthly,  The  fame  aAions  have  alfo  a  great  (hare 
in  begetting  voluntary  refpiration.  For  more  muf- 
cles are  put  into  aftton  in  voluntary  refpiration,  than 
in  that  which  is  ordinary. 

Ninthly,  it  is  agreeable  to  the  foregoing  theory, 
and  to  parallel  obfervations  on  the  heart,  that  re- 
fpiration (hould  be  ftronger  in,  fevers,  in  fleep,  and  in 
general  wherever  the  heat  of  the  blood  is  increafed, 
than  in  ordinary  cafes.  For  refpiration  depends 
chiefly  on  the  fecond  and  third  fources  of  motory  vi- 
brations. By  this  means  the  force  of  the  respira- 
tions anfwers  in  a  general  way,  as  it  ought  to  do,  to 
the  force  with  which  the  blood  is  moved,  or  to  the 
force  of  the  heart. 

I  now  come  to  the  particular  confideratiori  of  the 
adtions  of  fighing,  coughing,  laughter,  and  fobbing, 
and  fhedding  tears  from  grief. 

Sighing  is  an  extraordinary  contraction  of  the  dia- 
phragm. It  arifes  not  only  from  all  caufes,  which  ac- 
cumulate the  blood  in  the  lungs>  and  thus  excite  the 
diaphragm  to  an  extraordinary  contraction ;  but  al(b 
from  fuch  compreflions  of  the  abdomen  as  hinder  the 
freie  motion  of  the  diaphragm  for  a  time.  For  thus 
a  difpofition  to  vibrate  is  accumulated  in  the  fibres  of 
the  diaphragm.     It  is  however  to  be  obferved,  that 

this 
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this  compreQion  of  the  abdomen  does  alfo  accumulate 
blood  in  the  lungs.  The  abdomen  feems  to  be  com* 
prefled  in  aftate  of  forrow,  attention^  &c.  The  fre- 
quent recurrence  of  fighing  makes  it  voluntary  early 
in  youth*  But  it  is  not  performed  voluntarily  with 
the  fame  force,  as  when  from  a  prefling  uneafinefs  in 
the  lungs. 

Coughing  arifes  from  an  uneafy  fenfation  in  the 
wind-pipe  fixing  in  the  point  of  the  epiglottis^  as  the 
Jenfarion  which  caufes  fneezing  does  in  the  tip  of 
the  nofe.  This  ought  alfo  to  become  voluntary,  and 
to  be  weaker  when  vduntary,  than  when  excited  by 
a  ftrong  irritation. 

Hawking  is  a  voluntary  a&ion,  derived  from 
coughing,  as  blowing  the  nofe  is  from  fneezing. 
Spitting  is  nearly  related  to  thele  a&ions.  It  rallies 
perfeAly  with  the  foregoing  theory,  that  children 
cannot  hawk,  fpit,  or  blow  the  nofe,  for  fbme 
years. 

Laughter  is  a  nafcent  cry»  recurring  again  and 
again,  as  has  been  obferved  before.  Prop.  26.  By 
degrees  it  puts  on  a  certain  type,  and  recurs  again 
and  ag;ain  according  to  that  type,  juft  as  other  ac- 
tions. And  it  is.  excited  in  young  children  not  only 
by  the  fenfation  of  tickling,  which  lies,  as  it  were, 
between  pleafure  and  pain,  but  by  the  apprehenfion 
of  this,  or  any  other  apprehenfion  fufBcicntly  mo- 
derate, by  every  furprize,  and  every  mental  emotion 
that  lies  between  pleafure  and  pain,  and  by  all  the 
alTociates  of  thefe,  as  particularly  by  feeing  others 
laugh.  And  thus  children  laugh  more  and. more,  and 
get  a  power  of  performing  the  aftion  of  laughter 
at  pleafure,  though  with  lefs  force  than  when  it  is 
excited  by  its  proper  caufe  in  full  vigour. 

It  is  remarkable,  that  young  brute  creatures,  in 
their  fportings  with  each  other,  make  fuch  noifes,  as 
bear  the  fame  analogy  to  their  violent  cries,  which 
laughter  in  us  bears  to  crying  from  pain. 

Bodily 
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Bodily  pain  is  attended  with  violent  and  irregular 
refpiration  on  account  of  the  violent  and  irregular 
vibrations,  which,  in  this  cafe,  firft  afcend  to  the 
brain,  and  then  defcend  into  the  diaphragm.  Hence 
nnental  pain,  which  is  the  offspring  of  bodily  pain, 
is  attended  alfb  with  violent  and  irregular  refpiration, 
r.  e.  with  fobbing.  The  crying  which  ufed  to  at- 
tend bodily  pain  in  childhood  is  often  checked  in  the 
mental  pains  of  adults  by  fear,  fhame,  &c.  u  e. 
by  a  voluntary  or  femivoluntary  power;  and  this 
fceins  to  make  the  refpiration  fo  much  the  more 
irregular. 

It  is  more  difficult  to  account  for  the  fhedding 
tears  from  grief;  for  very  young  children  are  not 
apt  to  fhcd  tears  when  they  cry.  It  feems  to  me, 
that  fo  great  and  general  a  diforder  in  the  brain,  as 
that  which  takes  place  in  violent  grief,  mufl  afieA 
the  fifth  pair  of  nerves  in  a  particular  manner,  fb 
as  to  influence  the  lachrymal  glands  both  direcflly,  and 
alfo  indireftly,  viz.  by  the  ftrong  convulfions  pro- 
duced in  the  mufcles  of  the  eyes  and  face.  The 
membrane  of  the  fauces  and  nofc  are  likewife  af- 
ftftcd  in  griff,  as  is  evident  from  the  fenfations  in 
the  fauces^  and  tip  of  the  nofc ;  and  thus  vibrations 
may  run  to  the  lachryn^al  glands  through  the  duSus 
adnajum^  and  lachrymal  points,  as  obfcrved  before  in 
irritations  from  flernutatories,  &c.  Young  children 
may  not  (hed  tcar^freely,  becaufe  very  great  and 
general  diforders  offhe  brain,  and  its  influence  over 
the  fifth  pair  of  nerves,  do  not  take  place  till  intellec- 
tual aggregates  are  formed.  And  the  like  reafon  may 
bold  in  rcfpedl  of  brutes. 

The  aftions  of  fobbing  and  weeping  are  there- 
fore, in  part,  deducible  from  aflbciation,  i.  e.  are 
not  merely  automatic,  in  the  firfl  fcnfe  of  that  word. 
Agreeably  to  which,  they  are  in  certain  cafes  maui- 
fcftly  fubjeft  to  the  voluntary  power.  Thus,  fome 
pcrfons  can,  by  introducing  imaginary  fcencs  of  com- 
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paflion  and  forrowy  {q  (ar  agitate  the  brain,  as  to 
bring  on  the  aftions  of  fobbing  and  weeping, 
though  not  in  the  fame  degree,  as  when  they  arife 
from  a  ftrong  real  mental  caufe.  They  may  like- 
wife  be  caught  by  infeftion,  from  others,  as  laugh- 
ter, and  moft  of  our  other  iemivoluntary  and  volun- 
tary adions,  are  $  which  is  another  argument  of 
their  dependence  on  aflbciation. 


PROP.    LXXVI. 

yi  examine  bow  far  convulfive  Motions  of  various 
Kindsy  and  the  JSIions  of  Tawning  and  Stretching 
in  particular  J  are  agreeable  to  the  foregoing  Theory. 

Since  ftrong  vibrations  muft,  according  to 
the  foregoing  theory,  dcfcend  at  once  into  the  whole 
mufcular  fyftem  in  general  convulfions,  we  muft  feek 
for  a  caufe  of  fufiicient  extent  for  this  purpofe. 
Now  there  feem  to  be  three  kinds  of  vibrations, 
\i^hich  may  anfwer  this  condition :  6rft,  violent  vi- 
brations in  the  brain.  Secondly,  violent  ones  at  the 
(kin,  fuddenly  checked.  Thirdly,  violent  ones  in 
the  bowels  or  uterus^  fuddenly  checked  alfo,  and 
thence  running  inftantaneoufly  over  the  whole  nervous 
fyftem  by  means  of  the  intercoftal,  or  as  IVinflow 
juftly  calls  it,  the  great  fympathetic  nerve. 

Convulfions  from  compreftions  and  inflammations 
of  the  brain,  and  moft  of  thofe  which  are  termed  epilep- 
tic, feem  to  be  of  the  firft  kind.  In  epilepfies  the 
irregular  vibrations,  excited  in  the  medullary  fub- 
ftance  of  the  brain  are  perhaps  fo  violent,  as 
firft  to  make  the  fmall  particles  attraft  each  other, 
and  thus,  by  checking  themfelves,  to  extinguifh 
all  fenfe  and  motion.  However,  they  may  return 
after  a  (hort  time,  and  defcend  into  the  whole  muf- 
cular fyftem. 

The 
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The  ftretchings  and  yawnings  which  happen  in 
ague-fits,  in  going  to  fleep  and  waking,  the  ftart- 
ings  to  which  fooie  perfons  are  fubjt£t  in  going  to 
deep,  and  the  convulfive  tremors,  and  rigidity  in 
ague-fits,  feem  to  be  of  the  iecond  kind,  or  to  arile 
from  a  fudden  check  of  vibrations  at  the  ikin. 
For  in  agues  the  furface  is  chilled,  as  it  is  alfo  by 
the  leaft  motions  in  going  to  fleep,  or  waking. 
Agreeably  to  this,  it  may  be  oblepved,  that,  upon 
ftepping  into  a  cold  bed,  one  is  difpofed  to  general 
convulfions,  like  thofe  of  ftretching.  Yawning  may 
alio  depend  in  part  upon  a  like  check  of  violent  vU 
brations  in  the  mouth  and  fauces ;  for  it  is  a  motion 
excited  in  the  neighbourhood,  and  is  obferved  to 
accompany  ficknefs. 

The  ftartings  and  convulfions  which  happen  to 
children  from  gripes,  to  women  from  diforders  of 
the  uterus^  and  to  all  perfons  in  general  from  certain 
poiibns,  feem  to  be  of  the  third  kind,  or  to  arife 
from  vigorous  vibrations  in  the  abdomen^  fuddenly 
checked,  and  running  into  the  whole  fyftem  by 
means  of  the  intercoftal  nerve. 

It  has  been  obfrrved  already,  that  convulfive  mo-^ 
tions  are  apt  to  return  from  lefs  and  lefs  caufes  per- 
petually, on  account  of  the  veftiges  which  they  leave 
of  thrmfelves,  and  the  power  of  aflTociated  circum- 
ftances.  I  will  add  here,  that  feeing  a  perfon  in  con- 
vulfions is  apt  to  occafion  them  in  fuch  as  are  of 
nervous  and  irritable  frames ;  and  that  there  is  reaibn 
to  believe,  that  fome  pCKfons,  who  have  been  enthu- 
fiafts  or  impoftors,  have  been  able  to  throw  them« 
felves  into  convulfions  by  a  femivoluntary  power, 
and  particularly,  as  it  feems,  by  introducing  ftrong 
ideas,  and  internal  feelings. 

It  is  commonly  obferved,  that  yawning  is  apt  to 
infedt  a  whole  company,  after  one  perfon  in  it  has 
fet  the  example ;  which  is  a  manifeft  inftance  of  the 
influence  of  afibciation  over  motions  originally  au- 
tomatic. PROP. 
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PROP.    LXXVII. 

To  examine  bow  far  the  Motions ^  that  are  moji  pirfeSly 
voluntary^  Jucb  as  tbofe  of  IValkingi  Handlings  and 
Speakingy  wiib  tbe  voluntary  Power  of  fufpending 
tbem^  and  tbeir  being  formed  according  to  Patterns 
fet  by  tbofe  with  whom  we  converfe,  are  agreeable 
to  tbe  foregoing  Tbeory. 

It  was  neccflfary  to  deliver  many  things  which  pro-* 
perly  relate  to  this  propoficion  under  the  twenty* 
firft,  in  order  (o  make  the  derivation  of  voluntary 
motion  from  automatic,  by  means  of  aflbciatiooj 
in  fome  meafure  intelligible  to  the  reader.  I  will 
now  refume  the  fubje6)r>  and  add  what  I  am  able  for 
the  full  explication  and  eftablilhment  of  the  theory 
propoled. 

Walking  is  the  mofl:  fimple  of  the  three  kinds  of 
voluntary  motion  here  mentioned,  being  common  to 
the  brute  creation  with  man,  whereas  handling  and 
fpeakingare,  in  a  manner,  peculiar  to  him.  His  fupc- 
riority  in  this  refpeft,  when  compared  with  the  fuperi* 
ority  of  his  mental  faculties,  agrees  well  with  the  hypo^ 
thefis  here  advanced  concerning  handling  and  fpeak- 
ing,  viz.  tbeir  dependence  on  ideas,  and  the  power 
of  afibciation. 

The  new-born  child  is  unable  to  walk  on  account  of 
the  want  of  ftrength  to  fupport  his  body,  as  well  as  of 
complex  and  decomplex  motory  vibratiuncles,  gene- 
rated by  aflbciation,  and  depending  upon  fenfations 
and  ideas  by  aflfociation  alfo.  As  he  gets  ftrength, 
he  advances  likewifc  in  the  number  and  variety  of 
compound  motions  of  the  limbs,  their  fpecies  being 
determined  by  the  nature  of  the  articulations,  the 
pofuion  of  the  mufclcs,  the  automatic  motions  ex- 
cited by  fridion,   accidental  flexures  and  extenfions 
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made  by  the  nurfcj  &c.  When  he  is  tolerably  per- 
feft  in  ihefe  rudiments  of  walking,  the  view  of  a  favour*, 
ite  plaything  will  excite  various  motions  in  the  limbs  -, 
and  thus  if  he  be  fet  upon  his  legs,  and  his  body  car- 
ried forward  by  the  nurfe,  an  imperfcdt  attempt  to 
walk  follows  of  courfc.  It  is  Riade  more  perfect  gra- 
dually by  his  improvement  in  the  rudiments,  by  the 
nurfe's  moving  his  legs  alternately  in  the  proper 
manner,  by  his  defire  of  going  up  to  perfons,  play- 
things, &c.  and  thence  repeating  the  procefs  which 
has  fucceeded  (for  he  makes  innumerable  trials,  both 
fuccefsful  and  unfuccefsful) ;  and  by  his  feeing  others 
walk,  and  endeavouring  to  imitate  them. 

It  defer ves  notice  here,  that  in  the  limbs,  where 
the  motions  are  moft  perfcftly  voluntary,  all  the 
inufcles  have  antagonifts,  and  often  fuch  as  are  of 
nearly  equal  (Irength  with  themfelves ;  alfo,  that  the 
mufcles  of  the  limbs  are  not  much  influenced  at  Hrft  by 
common  impreflfions  made  on  the  ikin,  and  fcarce 
at  all  when  the  child  is  fo  far  advanced  as  to  get  a 
voluntary  power  over  them.  For  thefe  things  fa- 
cilitate the  generation  of  the  voluntary  power,  by 
making  the  mufcles  of  the  limbs  chiefly  dependent 
on  the  vibrations  which  defcend  from  the  brain,  and 
alfo  difpoflng  them  to  a6l  from  a  fmall  balance  in  fa- 
vour of  this  or  that  fee  of  antagonifls. 

When  the  child  can  walk  up  to  an  objeft  that  he 
defires  to  walk  up  to,  the  action  may  be  termed  vo- 
luntary, /.  e.  the  ufe  of  language  will  then  juftify 
this  appellation.  But  it  appears  from  the  reafoning 
here  ufed,  that  this  kind  and  degree  of  voluntary 
power  over  his  motions  is  generated  by  proper  com- 
binations and  afibciations  of  the  automatic  motions, 
agreeably  to  the  corollaries  of  the  twentieth  propo- 
fition.  Voluntary  powers  may  therefore  refult  from 
aflbciation,  as  is  aflerted  in  thefe  papers. 

When  -he^  is  arrived  at  fuch  a  perfeftion  in  walk- 
ing, as  to  walk  readily  upon  being  defired  by  ano- 
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ther  perfon^  the  a£kion  ts  eftecmed  dill  more  volun^ 
tary.     One   reafon   of  which   is,   that  the  child,  in 
fome  cafes,  does  not  walk  when  defired,  whilft  yet 
the  circumilances  are  apparently  the  fame  as  when 
he  does.     For  here  the  unapparent  caufe  of  walk- 
ing,  or  not  walking,   is  wilL     However,   ic  follows 
from  this  theory,  that  all  this  is  (till  owing  to  aflfo- 
ciation^  or  to  fomething  equally  fuitable  to  the  fore- 
going theory  j  e.  g.  10  the  then  prefent '  ftrength  or 
iWeaknefs  of  (he  aflfociation  of  the  words  of  the  com- 
mand with  the  aftion  of  walking,  to  its  proceeding 
from  this  or  that  perfon,  in  this  or  that  manner,  to 
the  child's  being  in  an  a£tive  or  ioafkive  ftate,  at- 
tentive or    inattentive,    difpofed    by    other   circum- 
ilances to  move  as  directed,  or  to  move  in  a  different 
way,  &c.    A  careful  obfervation  of  the  fad  will  always 
(hew,  as  far  as  is  reafonable  to' be  expected  in  fo  nice 
a  matter,  that  when  children  do  different  things,  the 
real  circumilances,  natural  or  aflbciated,  are  proper- 
tionably  different,  and  that  the  ftate  of  mind  called 
will  depends  upon  this  difference.     This  degree  of 
voluntary  power  is  therefore,  in  like  manner,  of  an 
acquired  nature. 

Suppofe  an  adult  to  walk,  in  order  to  fhew  his 
perfeftly  voluntary  power  j  ftill  his  fclefting  this  in- 
flance  is  owing  to  one  affbciation,  and  his  per- 
forming the  adion  to  another,  viz.  to  the  introduc- 
tion of  the  audible  idea  of  the  word,  the  viHble  one 
of  the  aftion,  &c. 

Walking  pafles  into  the  (econdarily  automatic  ftate 
more  perfedlly  perhaps,  than  any  other  aftion  j  for 
adults  fcldom  exert  any  degree  of  volition  hire, 
fufficient  to  affcdl  the  power  of  confcioufncfs  or 
memory  for  the  lead  perceptible  moment  of  time. 
Now  this  tranfition  of  walking,  from  its  voluntary  to 
its  fecondarily  automatic  ftate,  muft  be  acknowledged 
by  all  to  proceed  merely  from  affbciation.  And  ic 
fcems  to  follow  by  parity  of  reafon,  that  the  tranfi- 
tion 
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tion  of  primarily  automatic  actions  into  voluntary 
ones  may  be  merely  from  aflbciation  alfo,  (ince  it 
is  evident,  chat  affociation  has  at  lead  a  very  great 
and  extenfive  influence  there. 

The  complex  artificial  motions  of  the  lower  limbs, 
ufed  in  the  feveral  kinds  of  dancing,  bear  nearly  the 
fame  relation  to  the  common  motions  ufed  in  walking 
forwards,  backwards,  upwards,  downwards,  and  fide- 
ways,  as  thefe  comjinon  motions  do  to  the  fimple 
rudiments  above-mentioned,  fucb  as  the  flexion  and 
extenfion  of  the  ancle  or  knee.  Since  therefore  the 
voluntary  and  fecondarily  automatic  power  of  dan- 
cing are  plainly  the  refult  of  aflS^ciation,  why  may 
we  not  fuppofe  the  fame  of  the  common  motions  in 
walking,  both  ih  their  voluntary  and  fecondarily  auto- 
matic (late  ?  In  learning  to  dance,  the  fcholar  defires 
to  look  at  his  feet  and  legs,  in  order  to  judge  by  fee- 
ing, when  they  are  in  a  proper  pofition.  By  degrees 
he  learns  to  judge  of  this  by  feeling;  but  the  vifible 
idea  left  partly  by  the  view  of  his  mailer's  motions, 
partly  by  that  of  his  own,  leems  to  be  the  chief 
afibciated  circumftance,  that  introduces  the  proper 
motions.  By  farther  degrees  thefe  arc  connedted 
with  each  other,  with  the  mufic,  and  with  other  more 
and  more  remote  circumftances. 

I  have  already  ihewn,  in  what  manner  children 
learn  the  voluntary  and  fecondarily  automatic  power 
of  grafping.  How  they  learn  the  various  complex 
motions,  by  which  they  feed  and  drefs  themfelves,  &c. 
alfb  how  children  and  adults  learn  to  write,  to  prac- 
life  manual  arts,  &c.  and  in  what  fenfes  and  degrees 
all  thefe  actions  are  voluntary,  and  fecondarily  auto- 
matic, and  yet  (till  remain  as  purely  mechanical,  as 
the  primarily  autonrjatic  aftions  are,  may  now  be  un- 
derftood  from  what  has  been  already  delivered  under 
this  propofition.  The  method  of  playing  upon  mu- 
Ccal  inftruments  has  alfo  been  explained,  fo  as  to  con- 
cur in  eftablifhing  the  fame  conclufions. 
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In  like  manner^  the  account  given  of  the  adion 
of  fpeajcing  might  now  be  completed,  and  extended 
to  all  the  modes  of  ir,  vulgar  and  artificials  and  to  fing- 
ing,  with  its  modes.     I  will  add  a  few  words  con- 
cerning (lammering,  and  the  lofs  of  fpeech  by  paUies. 
Stammering  feems   generally   to   arife   from   fear, 
cagerntfs,   or  fome  violent   paflion,    which  prevents 
the    child's    articulating    rightly,    by    the   confufion 
which   it    makes    in    the    vibrations    that    defcend 
into  the  mufcular  fyftem;    fo  that,    finding   himfelf 
Wrong,  he  attempts  again  and  again,  till  he  hits  upon 
the  true  found.     It  does  not  begin  therefore  in  general, 
till  children  are  of  an  age  to  diftinguilh  right  from 
wrong  in  refpeft  of  pronunciation,  and  to  articulate 
with  tolerable  propriety.     A  nervous  diforder  of  the 
mufcles  of  fpeech   may  have  a  like  effeft,  "  When 
the   trick   of  Hammering  has  once   begun   to   take 
place  in  a  few  words,  it  will  extend  itfclf  to  more 
and  more  from  very  flight  refemblances,  and  particu- 
larly   to   all    the   firft    words    of    fcntences,    btcaufc 
there  the  organs  pafs  in  an  inftant  from  inactivity  to 
aftion  \    whereas  the  fubfcquent  parts  of  words  and 
fenfenccs  may   follow  the  foregoing  from  aflbciationi 
juft  as,  in  pepeating  memorUery   one  is  moft  apt  to 
hefitate  at  the  firft  word  in  each  fentence. 

A  defeft  of  memory  from  paflion,  natural  weak- 
nefs,  &c.  fo  that  the  proper  word  does  not  occur 
readily,  occafions  ftammering  alfo.  And,  like  all 
other  modes  of  fpeaking,  it  is  cauglit,  in  fome  cafes, 
by  imitation. 

A  palfy  of  the  organs  of  fpeech  may  be  occafion- 
ed  in  the  fame  manner  as  any  other  palfy  ;  and  yet 
the  mufcles  of  the  lip$,  checks,  tongue,  and  fau^ 
cesy  may  flill  continue  to  pfrrform  the  aftions  of 
maftication  and  deglutition  fufficiently  well,  becaufc 
thefe  aftions  are  Ampler  than  that  of  fpeech,  and 
are  alfo  excited  by  fcnfations,  which  have  an  original 
influence  over  them, 
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A  defeat  of  memory  may  alfo  dcftroy  the  power 
of  fpcaking,  in  great  rncafure,  though  the  organs  be 
not  much  affeftcd  in  a  paralytica!  way.  Thus  a  per- 
{qh  who  plays  well  upon  a  harpficbord>  may  by  fome 
years  difufe  become junable  to  play  at  aU>  though  the 
mufcles  of  his  hands  be  in  a  pcrfeft  ftate,  merely 
bfcaufe  his  memoryj^  and  the  aflbciations  of  the  mo- 
tions of  his  fingers  with  the  fight  of  notes,  with  the 
ideas  of  founds,  qc  with  one  another,  are  obliterated 
by  diftance  of  time,  and  difufe. 

The  fufpenfion  of  an  aftion  may  be  performed 
tvo  ways,  as  befpjrc-mentioned,  viz.  either  by  put- 
ting the  mufcles  concerned  in  it  into  a  languid  in- 
active ij^te,  or  by  making  the  antagonifis  a(5):  with 
vigour.  In  the  firft  cafe,  the  whole  limb  is  put  into 
a .  ftate  o^  relaxation,  ^nd  extreme  fiexibility  ;  in 
the  laft,  into  a  ftate  of  rigidity.  The  voluntary 
pO!9(er  of  the  fitft  kind  is  obtained  by  afibciations 
with  thp  languor  that  arifes  from  fatigue,  heat, 
flcepincfs,  &c.  that  of  the  laft  from  the  general 
tepuon  of  the  mufcles,  which  happens  in  pain,  and 
violent  emotions  of  mind.  Children  improve  in 
both  thefe  kinds  of  voluntary  power  by  repeated 
trials,  as  occafion  requires,  by  imitation,  defire,  &:c. 
But  they  ^re  both  difiicult  for  fome  time.  Thus  we 
may  obferve^  that  children  cannot  let  their  heads  or 
eye-lids  fall  from  their  ntfre  weight,  nor  ftop  them- 
felyes  in  running  or  ftri|cing,  till  a  confiderable  time 
^fter  they  can  raifc  the  head,  or  bend  it,  open  the 
eyes,  or  fliut  them,  run  or  ftrike  by  a  voluntary 
power. 

Imitation  is  a  great  fource  of  the  voluntary  power, 
and  makes  all  the  feveral  modes  of  walking  hand- 
ling, and  fpeaking,  conformable  to  thofe  of  the  age 
and  nation  in  which  a  perfon  lives  in  general,  and  to 
thofe  of  the  perfons  with  whom  he  convcrfcs  in  par- 
ticular.  Befides  the  two  fourccs  already  mentioned, 
Prop.  21.  viz.  the  fight  of  the  child's  own  adlions, 
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and  ihc  found  of  his  own  words,  it  has  many  others. 
Some  of  thcfe  are  the  refcmblance  which  children 
obferve  between  their  own  bodies,  with  all  tie  func- 
tions of  them,  and  thofe  of  others;  the  pleafures 
which  they  experience  in  and  by  means  of  all  mo- 
tions, i.  e.  imitations ;  the  direfiions  and  encourage- 
ments given  to  them  upon  this  head ;  tt^e  high 
opinions  which  they  form,  of  the  power  and  happi- 
nefs  of  adults ;  and  their  confequent  defire  to  refemble 
them  in  thefe^  and  in  all  their  aflbciates.  Imitation 
begins  tn  the  feveral  kinds  of  voluntary  a£bions  abouc 
the  fame  time,  and  increafes  not  only  by  the  fources 
alleged,  but  alfo  by  the  mutual  influences  of  every 
inftance  of  it  over  every  other,  fo  that  the  velocity 
of  its  growth  is  gready  accelerated  for  fome  time. 
I c  is  of  the  higheft  ufe  to  children  in  their  attain- 
ment of  accompliihments,  bodily  and 'mental.  -  And 
thus  every  thing,  to  which  mankind  have  a  natural 
tendency,  is  learnt  much  fooner  in  fociety,  than  the 
mere- natural  tendency  would  beget  it;  and  many 
things  are  learnt  fo  early,  and  fixed  fo  deeply,  as  to 
appear  parts  of  our  nature,  though  they  be  nrierc 
derivatives  and  acquifitions. 

It  is  remarkable,  that  apes,  whofe  bodies  refemble' 
the  human  body,  more  than  thofe  of  any  other  brute 
creature,  and  whofe  intellefts  alfo  approach  nearer 
to  ours,  which  laft  circumftance  may,  1  fuppofe,  have 
fome  connexion  with  the  firfl,  (hould  likewife  re«* 
femble  us  fo  much  in  the  faculty  of  imitation.  Their 
aptnefs  in  handling  is  plainly  the  refult  of  the 
fhape  and  make  of  their  fore  legs,  and  their  intel- 
Icfts  together,  as  in  us.  Their  peculiar  chattering 
may  perhaps  be  fome  attempt  towards  fpeech,  to 
which  they  cannot  attain,  partly  from  the  defe£t  in 
the  organs,  partly,  and  that  chiefly,  from  the  nar- 
rownefs  of  their  memories,  apprehenflons,  and  aflb- 
ciationsi  for  they  feem  not  to  underfland  words  to 

any 


moji  ferfeSlly  voluntary.  f^S^ 

any  cohfiderable  degree.    Or  may   not  their  chat- 
tering be  an  imitation  of  laughter  i 

Parrots  appear  to  have  far  lefs  intellect  than  apes, 
but  a  more  cliftinguifhing  ear,  and,  like  other  birds, 
a  much  greater  command  of  the  mufcles  of  the 
throat.  Their  talk  feems  to  be  almoft  devoid  of 
all  proper  connedlion  with  ideas.  However,  in  re- 
fpedt  of  founds,  they  imitate  as  much  as  children,  or  as 
apes  in  refpeft*  of  other  adtions.  And  indeed  the 
talk  of  children,  by  out-running  their  underftand- 
ings  in  many  things,  very  much  refembles  that  of 
parrots. 

As  we  exprefs  our  inward  fentiments  by  words,  fo 
we  do  alfo  by  geftures,  and  particularly  by  the  muf« 
cles  of  the  face.  Here,  again,  affociatton.  and  imi- 
tation difplay  themielves.  This  dumb  (hew  prevails 
more  in  the  hotter  climates,  where  the  paflfions  are 
more  impetuous,  than  in  thefe  northern  ones.  It  is 
alfo  probable,  that  the  narrownefs  and  imperfeftion 
of  the  ancient  languages  made  it  more  neceflary  and 
prevalent  in  ancient  times.  Deaf  perfons  have  an 
extraordinary  aptnefs  both  in  learning  and  decypher- 
ing  thisi  as  might  well  be  expeded.  The  imitation 
of  manners  and  charaders  by  dumb  Ihew  is  often 
ipore  ftrikingy  than  any  verbal  defcription  of  them* 
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SECT.    VIII. 

OP  THE  RELATION  WRICH  THE  FOREGOING 
THEORY  BEARS  TO  THE  ART  OF  PHYSIC. 

/ 

PROP.    Lxxvm. 

^be  Art  of  Pbyjic  affords  mofrj^  proper  Tefts  of  the 
DoSrines  of  Vibrations  ofid  Jfociaiiom  and  may 
receive  confiderable  Improvement  froM  tbem,  if  tbey 
b^  true. 

This  propofition  may  appear  from  feveral  hints 
to  that  purpofe)  which  have  been  already  given. 

But  it  will  be  more  fuUy  manif^ft,  if  I  give  a 
ihort  view  of  the  data  and  quafita  in  the  arc  of 
phyfic. 

Now  the  general  problem^  which  comprehends  the 
ivbole  art,  is,  %       '  . 

Having  tbepmptoms  given^  to  find  tbe  remedy. 

This  problem  may  be  folved  in  fome  cafes  etftpiri- 
cally  and  dire<?Hy  by  the  hiftories  of  diftempers,  and 
of  their  cures.  But  then  there  are  other  cafes,  and 
thofe  not  a  few,  to  which  the  learning  and  experi- 
ence of  the  moft  able  phyficians  cither  cannot  find 
hiftories  fufliciently  fimilar,  or  none  where  the  event 
w^s  fucccfsful.  Hence  it  is  neceffary  to  attempt  the 
folution  of  the  general  problem  rationally  and. in- 
direftly,  by  dividing  it  into  the  two  following  lefs 
comprehenfivc  and  confequently  more  manageable 
problems,  viz. 

Firft,   Having  tbe  Jymptoms  given,  -  to  find  tbe  de^ 
viation  of  tbe  body  from  its  natural  ft  ate. 

Secondly,   Having  tbis  deviation  given,  to  find  tbe 
remedy. 

It 
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It  is  pcojpec  alfo  to  invert  (befe  two  probIems»  and 
tp  iJ^quirc,  firft,.  Having  the  deviation  given^  what  the 
f^mftoms  mufi  he. 

Secondly,  Having  the  mannef;  of  operation  of  afu^^ 
cefsful  remedy  given^  what  the  deviation  nfuji  be. 

I  here  ufe  the  ^QtA%fymptomsj  deviation^  and  remeify^  ' 
in  the  pnoft  genera,!  fenfe  poflible^   for  ch^e  fake  of 
brevity. 

Now  it  is  very  evident^  that  the  doctrine  pf  vU 
brations^  or  fonne  other  better  doArine,  which  teaches 
the  law  of  a£^ion  of  the  nervous  fyftem,  h^s  a  clofe 
conoedlon  with  ^U  thefe  lad  feur  problenns.  For 
the  nerves  enter  every  part,  a3  w^U  as  th^  Uood 
yeflcls ;  and  the  brain  bas  as  great  a  fiiare  in  s^  the 
natural  fundions  of  the  paiits,  ^nd  its  difbrde^Sj^  ia  all 
th^ir  dilbrdcrs,  ?s  the  heart,  and  its  difoifdCTS,  CW 
have  i  a^d  ncxuch  more  than  any  other  pard  befides 
the  heart* 

Farther,  If  the  doctrine  of  aflfopi^tion  be  the  ne- 
cefTary  confcqvence  of  the  dp£triae  of  vibrations,  ia 
any  fuch  manner  ,as  I  have  propofed  above,  PropL..  ^ 
and  II-  it  cp.uft  h^v?  a  npojl  intimate  conne6tion  with 
the  theory  of  ncrvpus  dif^eqip^rs,  ai\d  fome  with 
that  of  other^  op  account  of  the  juft  mentk>ped  de* 
pend^nqe  of  all  the  parts  on  the  brain.  Or^  if  wc 
feparate  thefe  doiStrinesj  ftill,  if  that  pf  aflbciatioA  be 
true,  of  which  I  fuppofe  there  is  no  doubt,  it  cani>Qt 
bgt  be  of  great  ufe  for  explaining  thofe  difteoopers  in 
which  the  mind  is  affected. 

And  it  feems  to  me,  that,  agreeably  tp  this,  the 
diftempers  of  the  head,  fpajOmodic  ones,  the  eflfedfcs 
of  poifonoMs  bi^tesi  and  ftings,  which,  as  Qr.  Mead 
juftly  obferves,  are  oiore  exerted  upon  ^he  nerves 
th^n  on  the  blood,  receive  rnuch  light  from  the 
doftrine  of  vibrations,  and,  in  returoj  confirm  it; 
9nd  that  all  the  diforders  of  (he  memory,  fancy, 
and  mind,  do  the  fa(iie  in  refpe£t:  of  the  do6trine  of 
afibciation. 

I  do 
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I  do  not  mean  to  intimate  here,  that  the  rational 
and  indire&  folution  of  the  general  problem^  which 
comprehends  the  art  of  phyHc^  is  preferable  to  the 
empirical  and  direct  one,  where  this  is  to  be  had; 
but  only,  fincc  this  cannot  be  had  always,  that  we 
ought  to  proceed  in  an  explicit  and  fcientifical  mari- 
ner, rather  than  in  a  confufed  and  popular  one.  For 
where  practice  is  filent,  phyficians  mud  and  will 
have  recourfe  to  fome  theory,  good  or  bad.  And 
if  they  do  not  acquaint  themfelves  with  the  real 
ftru6tur«  and  fun6tions  of  the  parts,  with  the  fen- 
fible  qualities  and  operations  of  medicines,  and  with 
the  moft  probable  method  of  explaining  both  the 
fymptoms  of  diftempers,  and  the  operations  of  me- 
dicines, they  muft  fancy  fomething  in  the  place  of 
thefe,  and  reafon  from  fuch  falfe  imaginations,  or 
perhaps  from  the  mere  agreements,  oppofitions,  and 
fecondary  ideas,  of  Words.  The  hiftory  of  dif- 
eafes,  and  their  cures,  is  the  bafis  of  all ;  after  this 
come  anatomical  examinations  of  the  body,  both  in 
its  natural  and  morbid  ftates ;  and,  lafl:  of  all,  phar- 
macy; thefe  three  anfwering  refpcftivcly  to  the 
general  problem,  and  the  two  fubordinate  ones  above-' 
mentioned.  And  if  we  reafon  at  all  upon  the  func- 
tions and  diibrders  of  the  parts,  and  the  effe£):s  of 
medicines' upon  the  body,  fo  important  an  organ  as 
the  brain  muft  not  be  left  out  entirely. 

It  may  not  be  amifs  to  add  here,  that  as  all  the  na- 
tural functions  tend  to  the  welfare  of  the  body,  fb 
there  is  a  remarkable  tendency  in  all  the  diforders  of 
the  body  to  reftify  themlelves.  Thefe  two  tenden- 
cies, taken  together,  make  what  is  called  nature  by 
phyQcianss  and  the  feveral  inftances  of  them,  with 
their  limits,  dangers,  ill  confequences,  and  devia- 
tions in  particular  cafes,  deferve  the  bigheft  attention 
from  phyficians,  that  fo  they  may  neither  interrupt  a 
favourable  crifis,  nor  concur  with  a  fatal  one.  StM 
and  his  followers  fuppofe,  that  thefe  tendencies  arife 

from 


to  the  Art  of  Phyfic. 


267 


from  a  rational  agent  preluding  over  the  fabric  of 
the  body,  and  producing  effeds,  that  are  not  fub- 
je£b  to  the  laws  of  mechanifai.  But  this  is  gratis 
diSum  I  and  the  plain  traces  of  mechanifm,  which 
appear  in  fb  many  inftances^  natural  and  morbid, 
are  highly  unfavourable  to  it.  And  all  the  evidences 
for  the  mechanical  nature  of  the  body  or  mind  are 
fo  many  encouragements  to  ftudy  them  faithfully  and 
diligendy,  fince  what  is  mechanical  mttf  both  be 
underftood  and  remedied. 


CHAP. 
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CHAP.    ni. 

Containing  a  particular  Application  (f  the  fore^ 
going  Theory  to  the  PHiSNOMBNA  of  Idbas,  or 
of  Understanding,  Affection,   Memory,  Md 

Imagination* 


SECT.     I. 

OF  WORDS   AND   THE  IDEAS  ASSOCIATED 

WITH   THEM. 


PROP.    LXXIX. 

fTords  and  Pbrqfes  muft  excite  ideas  in  us  by  Ajjo^ 
ciationy  and  they  excite  Ideas  in  us  by  no  other 
Means. 


Words  may  be  conHdered  in  four  lights. 

Firft,  As  impreffions  made  upon  the  ear. 

Secondly,  As  the  a£bions  of  the  organs  of  fpeech. 

Thirdly,  As  Impreffions  made  upon  the  eye  by 
charafters. 

Fourthly,  As  the  aftions  of  the  hand  in  writing. 

Wc  learn  the  ufe  of  them  in  the  order  here  fet 
down.  For  children  firft  get  an  imperfeft  know- 
ledge of  the  meaning  of  the  words  of  others  \  then 
learn  to  fpeak  themfelves  \  then  to  read  \  and,  laftly, 
to  write. 

Now 
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Now  it  is  evident,  that  in  the  firft  of  thefc  ways 
nr^any  fenfible  inopreflions,  and  internal  feelings,  are 
aflbciated  with  particular  words  and  phrafes,  fo  as 
to  give  thefe  the  power  of  railing  the  correfponding 
ideas  ^  and  that  the  three  following  ways  increafe  and 
improve  this  power,  with  fome  additions  to ,  and  va- 
riations of  the  ideas.  The  fecond  is  the  rcverfe  of 
the  firft/  and  the  fourth  of  the  third.  The  firft 
afcertains  the  ideas  belonging  to  words  and  ^h'rafes 
in  a  grofs  manner,  according  to  their  ufage  in  com- 
mon life.  The  fecond  fixes  this,  and  makes  it 
ready  and  accurate ;  having  the  fame  ufe  here  as  the 
fblucion  of  the  inverfe  problem  has  in  other  cafes  in 
rcfpedl  of  the  dircft  one.  The  third  -has  the  fame 
efFed  as  the  fecond;  and  alfo  extends  the  ideas  and 
fignifications  of  words  and  phrafes,  by  new  aflfocia* 
tions ;  and  particularly  by  afibciations  with  other 
words,  as  in  definitions,  defcriptions,  &c.  The 
advancement  of  the  arts  and  fciences  is  chiefly  car- 
ried on  by  the  new  fignifications  given  to  words  in 
this  third  way.  The  fourth,  by  converting  the 
reader  into  a  writer,  helps  him  to  be  expert  in  dif- 
tinguifhing,  quick  in  recolleding,  and  faithful  in  re-- 
taining,  thefe  new  fignifications  of  words  being  the 
inverfe  of  the  third  method,  as  juft  now  remarked. 
The  reader  will  eafily  iee,  that  the  adlion  of  the 
hand  is  not  an  efiential  in  this  fourth  method, 
Compofition  by  perfons  born  blind  has  nearly  the 
fame  efiV^-  I  mention  it  as  being  the  common  at- 
tendant upon  compofition,  as  having  a  confiderable 
ufe  deducible  from  afibciation,  and  as  making  the 
analogy  between  the  four  methods  more  confpicuous 
and  complete. 

This  may  fuffice  for  the  prefent,  to  prove  the  firft 
part  of  the  propofition,  viz.  that  words  aiid  phrafes 
muft  excite  ideas  in  us  by  aflfociation.  The  fecond 
part,  or  that  they  excite  ideas  in  us  by  no  other  means, 
may  appear  at  the  fame  time,  as  it  may  be  found  upon 
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refleftion  and  examination,  that  all  the  ideas  which 
any  word  does  excite  are  deducible  fronn  fome  of 
the  four  fources  above-mentioned,  mod  commonly 
from  the  firft  or  third. 

It  may  appear  alfo  from  the  inftances  of  the  words 
of  unknown  languages,  terms  of  art  not  yet  ex^ 
plained,  barbarous  words.  &c.  of  which  we  either 
have  no  ideas,  or  only  fuch  as  fome  fancied  refem- 
blance,  or  prior  aflbciation,  fuggefts. 

It  is  highly  worthy  of  remark  here,  that  articulate 
founds  are  by  their  variety,  number,  and  ready 
life,  particularly  fuited  to  fignify  and  fuggeft,  by  aflb- 
ciation,  both  our  fimple  ideas,  and  the  complex ' 
ones  formed  from  them,  according  to  the  twelfth 
propodtion.  ' 

CoR.  It  follows  from  this  propoHtion  that  the 
arts  of  logic,  and  rational  grammar,  depend  entirely 
on  the  doftrine  of  aflbciation.  For  logic,  confidered 
as  the  art  of  thinking  or  reafoning,  treats  only  of 
fuch  ideas  as  are  annexed  to  words  i  and,  as  the  art 
of  difcourfing,  it  teaches  the  proper  ufe  of  words  in 
a  general  way,  as  grammar  does  in  a  more  minute 
and  particular  one. 

PROP.    LXXX. 

^0  defcrtbe  the  Manner  in  which  Ideas  are  ajfociated  with 
Words y  beginning  from  Childhood. 

This  may  be  done  by  applying  the  doftrine  of 
aiTociation,  -  as  laid  down  in  the  firft  chapter,  to 
words  confidered  in  the  four  lights  mentioned  under 
the  laft  propofition. 

Firft,  then.  The  aflbciation  of  the  names  of  vifible 
objcfts,  with  the  impreflions  which  thefe  objefts 
make  upon  the  eye,*  fecms  to  take  place  more  early 
than  any  other,  and  to  be  efFefted  in  the  following 

manner: 
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manner:  the  name  of  the  vifiblc  objeA,  the  nurle, 
for  inftance,  is  pronounced  and  repeated  by  the  at- 
tendants to  the  childj  more  frequently  when  his  eye 
is  fixed  upon  the  nurfe^  than  when  upon  other 
objeftsj  and  much  more  fo  than  when  upon  any  par- 
ticular one.  The  ^o\A*nurfe  is  alfo  founded  in  an 
emphatical  manner,  when  the  child's  eye  is  directed 
to  the  nurfe  with  earneftnefs  and  defire.  The  af- 
fociation  therefore  of  the  found  nurfei  widi  the  pic- 
ture of  the  nuffe  upon  the  retina^  will  be  far  ftrongcr 
than  that  with  any  other  vifible  impre0ion,  and  thus 
overpower  all  the  other  accidental  aflbciations,  which 
will  alio  themfelves  contribute  to  the  fame  end  by 
oppofing  one  another.  And  when  the  child  has  gain- 
ed fo  much  voluntary  power  over  his  motions,  as  to 
direfb  his  head  and  eyes  towards  the  nurfe  upon 
hearing  her  name,  this  procefs  will  go  on  with  an 
accelerated  velocity.  And  thus,  at  laft,  the  word 
will  excite  the  viGble  idea  readily  and  certainly. 

The  fame  aflbciation  of  the  pifture  of  the  nurfe 
in  the  eye  with  the  found  nurje  will,  by  degrees, 
overpower  all  the  accidental  afibciations  of  this  pic- 
ture with  other  words,  and,  be  fo  firmly  cemented  at 
laft,  that  the  picture  will  excite  the  audible  idea  of 
the  word.  But  this  is  not  to  our  prefent  purpofe. 
I  mention  it  here  as  taking  place  at  the  fame  time 
with  the  foregoing  procefs,  and  contributing  to  illu- 
ftrate  and  confirm  it.  Both  together  afford  a  complete 
inflance  for  the  tenth  and  eleventh  propoGtions, ' 
I.  e.  they  (hew,  that  when  the  imprcfTions  A  and  B 
are  fufHciently  aflbciated,  A  imprefTed  alone  will*  ex- 
cite ^,  B  impreflcd  alone  will  excite  a. 

Secondly,  This  aflbciation  of  words  with  viflble 
appearances,  being  made  under  any  particular  cir- 
cumftances,  muft  affc6t  the  vifible  ideas  with  a  like 
particularity.  Thus  the  nurfe's  drefs,  and  the  fitu- 
ation  of  the  fire  in  the  child's  nurfery,  make 
part  of  the  child's  ideas  of  his  nurfe  and  fire.     But 

then 
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then  as  the  nurfe  often  changes  her  drcfs,  and  the 
child  often  fees  a  fire  in  a  different  place,  and  fur- 
rounded  by  different  vifiblc  objefts,  thefe  oppolitc 
affociations  muft  be  lefs  (Ifong,  than  the  part  which 
is  common  to  them  all  \  and  confeiquently  we  may 
fuppofe,  that  while  his  idea  of  chat  part  which  is 
common,  and  which  we  may  call  effential,  continues 
the  fame,  that  of  the  particularities,  circumftances, 
and  adjunfts,  varies.  For  he  cannot  have  any  idea, 
but  with  fomc  particularities  in  the  non-effentiah. 

Thirdly,  When  the  vifible  objefls  impr<ffs  other 
vivid  fenfations  beGdes  thofe  of  fight,  fuch  as  grate- 
ful or  ungrateful  taftes,  fmells,  warmth  or  cold- 
nefs,  with  fufficient  frequency, .  it  follows  from  the 
foregoing  theory,  that  thefe  fenfations  muft  leave 
traces,  or  ideas,  which  will  be  aflbciated  with  thc^ 
names  of  the  objcfts,  fo  as  to  depend  upon  them. 
Thus  an  idea,  or  nafcent  perception,  of  the  fweet- 
nefs  of  the  nurfe's  milk  will  rife  up  in  that  part  of 
the  child's  brain  which  correfponds  to  the  nerves  of 
tafte,  upon  his  hearing  her  name.  And  hence  the 
whole  idea  belonging  to  the  word  i/iurje  now  begins 
to  be  complex,  as  confiding  of  a  vifible  idea,  and 
an  idea  of  tafte.  .  And  thefe  two  ideas  will  be  affo- 
ciatcd  together,  not  only  becaufe  the  word  raifes 
chem  both,  but  alfo  becaufe  the  original  fenfations 
are.  The  ftrongeft  may  therefore  affift  in  raifing  the 
weakeft.  Now,  in  common  cafes,  the  vifible  idea 
is  ftrongeft,  or  occurs  moft  readily  at  leaft ;  but,  in 
the  prefent  inftance,  it  fcems  to  be  otherwife.  We 
might  proceed  in  like  manner  to  fliew  the  generation 
of  ideas  more  and  more  complex,  and  the  various 
ways  by  which  their  parts  are  cemented  together, 
and  all  made  to  depend  on  the  refpe£l:ive  names  of 
the  vifible  objefts.  But  what  has  been  faid  may  fuf- 
fice  to  ftiew  what  ideas  the  names  of  vifible  objefts^ 
proper  and  appellative,  raife  in  us. 

Fourthly, 
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Fourthly,  We  muft,  however,  obfcrve,  in  refpedt 
of  appellatives,  that  fometimes  the  idea  is  the  common 
compound  reiult  of  all  the  fcnfible  impreffions  re- 
ceived from  the  fevcral  objefts  comprifed  under  the 
general  appellation ;  fometimes  the  particular  idea  of 
fome  one  of  thefe,  in  great  meafure  at  leaft,  viz. 
when  the  impreffions  arifing  from  fome  one  are  more 
novel,  frequent,  and  vivid,  than  thofe  from  the  reft. 

Fifthly,  The  words  denoting  fcnfible  qualities, 
whether  fubftantive  or  adjeftive,  fuch  as  wbitenefs^ 
wbitCj  &c.  get  their  ideas  in  a  manner  which  will 
be  eafily  underftood  from  what  has  been  already 
delivered.  Thus  the  word  wbitCy  being  *  aflbciiited 
with  the  vifible  appearances  of  milk,  linen,  JAper, 
gets  a  liable  power  of  exciting  the  idea  of  wlut  is 
common  to  all,  and  a  variable  one  in  refpe£t  of  the 
particularities,  circumftances,  and  adjunds.^  And  to 
of  other  fenfible  qualities. 

Sixthly,  The  names  of  vifible  a£lions,  as  walk- 
ing, ftriking,  &c.  raifc  the  proper  vifible  ideas  by 
a  like  procefs.  Other  ideas  may  likewife  adhere  in 
certain  cafes,  as  in  thofe  of  tailing,  feeling,  fpeaking^ 
&c.  Senfible  perceptions,  in  which  no  vifible  a6lion 
is  concerned,  a^  hearing,  may  alfo  leave  ideas  depen- 
dent on  words.  However,  fome  vifible  ideas  gene- 
rally intermix  themfclves  here.  Thefe  adions  and 
perceptions  are  generally  denoted  by  verbs,  though 
fometimes  by  fubllantives. 

And  we  may  now  fee  in  what  manner  ideas  are 
aflbciated  with  nouns,  proper  and  appellative,  fub- 
ftantive and  adjeftive,  and  with  verbs,  fuppofing  that 
they  denote  fcnfible  things  only.  Pronouns  and  par- 
ticles remain  to  be  confidered.  Now,  in  order  to 
know  their  ideas  and  ufcs,  we  muft  obfcrve. 

Seventhly,  That  as  children  may  learn  to  read 
words  not  only  in  an  elementary  way,  viz.  by  learn- 
ing the  letters  and  fyllables  of  which  they  are  com- 
poied,  but  alfo  in  a  fummary  one,  viz.  by  aflbciating 
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the  found  of  entire  words,  with  their  pidures,  in  the 
eye ;  and  muft,  in  fome  cafes,  be  taught  in  the  laft 
way,  i.  e.  whcrefbever  the  found  of  the  wdrd  de- 
viates from  that  of  its  elements;  fo  both  children 
and  adylts  learn  the  ideas  belonging  to  whole  fen- 
tences  oiany  times  in  a  fummary  way,  and  not  by 
adding  together  the  idea^  of  the  feveral  words  in  the 
fentence.  And  wherever  words  occur,  which,  fepa- 
rately  taken,  have  no  proper  ideas,  their  u(e  can  be 
learnt  in  no  other  way  but  this.  Now  pronouns  and 
particles,  and  many  other  words,  are  of  this  kind. 
They  anfwer,  in  fome  meafure,  to  4r,  ^,  and  z,  or 
the  unknown  quantities  in  algebra,  being  determinable 
and  decypherable,  as  one  may  fay,  only  by  means  of 
the  khown  words  with  which  they  are  joined. 

Thus  /  walk  is  aflbciated  at  different  times  with 
the  fame  vifible  *  impreflion  as  nurje  walks^  brother 
walks,  &c.  and  therefore  can  fugged  nothing  per- 
manently for  a  long  time  but  the  a£bion  of  walk- 
ing. However  the  pronoun  7,  in  this  and  innumer- 
able other  (hort  fentences,  being  always  alTociated 
with  the  perfon  fpcaking,  as  ihou  is  with  the  perfon 
ipOken  to,  and  be  with  the  perfon  fpoken  of,  the  fre- 
quent recurrency  of  this  teaches  the  child  the  ufe  of 
the  pronouns  i.  e.  teaches  him  what  difFerence  he 
is  to  expert  in  his  fenfible  impreffions  according  as 
this  or  that  pronoun  is  ufed ;  the  infinite  ntimber  of 
inft'ances,  as  one  may  fay,  making  up  for  the  infi- 
nitely fmall  quantity  of  information,  which  each, 
fingly  taken,  conveys. 

In  like  manner,  different  particles,  /.  e.  adverbs,- 
conjunctions,  and  prepofitions,  being  ufed  in  fen- 
tences, where  the  fubftantives,  adjeftives,  and  verbs, 
are  the  fame,  and  the  fame  particles,  where  thcfe  arc 
different,  in  an  endlefs  recurrency,  teach  children 
the  u(e  of  the  particles  in  a  grofs  general  way.  For 
it  may  be  obferved,  that  children  are  much  at  a 
lofs  for  the  true  ufe  of  the  pronouns  and  particles 
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for  fome  years,  and  that  they  often  repeat  the  proper 
name  of  the  perfon  inftead  of  the  pronoun  ;  which 
confirms  the  foregoing  reafbning.  Some  of  th^  in- 
ferior parts  or  particles  of  fpeech  make  fcarce  any 
alteration  in  the  fenfe  of  the  fentence,  and  therefore 
are  called  expletives.  The  feveral  terminations  of 
the  Greek  and  Latin  nouns  and  verbs  are  of  the  nature 
of  pronouns  and  particles. 

Eighthly,  The  attempts  which  children  make  to 
exprefs  their  own  wants,  perceptions,  pains,  &c.  in 
^ords,  and  the  corredions  and  fuggeftions  of  the 
attendants,  are  of  the  greateft  ufe  in  all  the  fteps  that 
iwe  have  hitherto  confidered,  and  efpecially  in  the 
laft,  regarding  the  pronouns  and  particles. 

Ninthly,  Learning  to  read  helps  children  much  in 
the  fam^  refpeds;  efpecially  as  it  teaches  them  to 
ieparate  fentences  into  the  feveral  words  which  com- 
pound them ;  which  thofe  who  cannot  read  are  fcarce 
able  to  do,  even  when  arrived  at  adult  age.  ' 
.  Thus  we  may  fee,  how  children  and  others  are 
enabled  to  underlland  a  continued  difcourfe  relating 
to  fcnfible  impreflions  only,  and  how  the  words  jn 
pafling  over  the  ear  muft  raife  up  trains  of  vifible 
and  other  ideas  by  the  power  of  aflbciation.  Our 
next  inquiry  muft  be  concerning  the  words  that  de- 
note either  intelleAual  things,  or  collections  of  other 
words. 

Tenthly,  Jhe  words,  that  relate  to  the  feveral 
paffions  of  love,  hatred,  hope,  fear,  anger,  &c.  being 
applied  to  the  child  at  the  times  when  he  is  under 
the  influence  of  thefe  paflions,  get  the  power  of  raifing 
the  miniatures  or  ideas  of  theie  paflions,  and  alfo  of 
the  ufual  aflfociated  circumftances.  The  application 
of  the  fame  words  to  .others  helps  alfo  to  annex  the 
ideas  of  the  aflbciatcd  circumftances  to  them,  and 
even  of  the  paflions  thcmfclves,  both  from  the  in- 
feftioufnefs  of  our  natures,  and  from  the  power  of 
aflbciated  circumftances  to  raife  the  paflions.     How- 
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ever,  it  is  to  be  noted,  that  the  word^  denoting 
the  paflions  do  not,  for  the  mod  part,  raife  up  in  us 
any  degree  of  the  paflions  themfelves,  but  only  the 
ideas  of  the  aflociated  circumftances.  We  are  fup- 
pofed  to  underftand  the  continued  difcourfes  into 
which  thcfe  words  enter  fufficiencly,  when  we  form 
true  notions  of  the  adlions,  particularly  the  vifible 
ones  attending  them. 

Eleventhly,  The  names  of  intelledual  and  moral 
qualities  and  operations,  fuch  as  fancy,  memory, 
wit,  dulnefs,  virtue,  vice,  confcience,  approbation, 
difapprobation,  &c.  ftand  for  a  deicription  of  thefe 
qualities  and  operations;  and  therefore,  if  dwelt  upon, 
excite  fuch  ideas  as  thefe  defcriptions  in  all  their 
particular  circumftances  do.  But  the  common  fen- 
tences,  which  thefe  words  enter,  pafs  over  the  mind 
too  quick,  for  the  moft  part,  to  allow  of  fuch  a 
delay.  They  are  acknowledged  as  familiar  and  true, 
and  fugged  certain  aflociated  vifible  ideas,  and  nafcent 
internal  feelings,  taken  from  the,  defcriptions  of  thefe 
names,  or  from  the  words,  which  are  ufually  joined 
with  them  in  difcourfes  or  writings. 

Twelfthly,  There  are  many  terms  of  art  in  all 
the  branches  of  learning,  which  are  defined  by  other 
words,  and  which  therefore  are  only  compendious 
fubftitutes  for  them.  The  fame  holds  in  common 
life  in  numberlefs  inftances.  Thus  riches,  honours, 
pleafures,  are  put  for  the  fcvcral  kinds  of  each. 
Such  woids  fometimes  fugged  the  words  of  their 
definitions,  fometimes  the  ideas  of  thefe  words, 
fometimes  a  particular  fpecies  comprehended  under 
the  general  term,  &c.  But,  whatever  they  fuggeft,  it 
may  be  eafily  feen,  that  they  derive  the  power  of  do- 
ing this  from  afTociation. 

Thirteenthly,  There  are  many  words  uftd  in  ab- 
fl:radk  fciences,  which  can  fcarce  be  defined  or  defcri- 
bed  by  any  other,  words  j  and  yet,  by  their  gram- 
matical fbrm^,  feem  to  be  excluded  from  the  clafs  of 
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particles.  Such  are  identity,  exiftence,  &c.  The 
ufe  of  thefe  muft  therefore  be  learnt  as  that  of  the 
particles  ts.  And  indeed  children  learn  their  firft 
tmperfeft  notions  of  all  the  words  confkiered  in  this 
and  the  three  laft  paragraphs  chiefly  in  this  way; 
and  come  to  precife  and  explicit  ones  only  by 
nneans  of  books,  as  they  advance  to  adult  age>  or 
by  endeavouring  to  ufe  them  properly  in  their  own 
deliberate  compofitions. 

This  is  by  no  means  a  fuU  or  fatit>fa£tory  account 
of  the  ideas  which  adhere  to  words  by  ailbciation. 
For  the  author  perceives  himfelf  to  be  ftill  a  mere 
novice  in  chefe  fpeculations ;  and  it  is  difficult  to  ex- 
plain words  to  the  bottom  by  words;  perhaps  im- 
poflible.  The  reader  will  receive  fame  addition  of 
light  and  evidence  in  the  courfe  of  this  fe£lion; 
al(b  in  the  next>  in  which  I  (hall  treat  of  proportions 
and  z&m.  For  our  aflent  to  propofuions,  and  the 
influence  which  they  have  over  our  aficftions  and 
a£):ions>  make  part  of  the  ideas  that  adhere  to  words 
by  aiTociation ;  which  part,  however,  could  not  pro- 
perly be  confidered  in  this  fe£tion. 

CoR.  I.  It  follows  from  this  propofition,  that 
words  may  be  diftinguiihed  into  the  four  claflbs 
mentioned  under  the  twelfth  propofition. 

1.  Such  as  have  ideas  only. 

2.  Such  as  have  both  ideas  and  definition?. 

3.  Such  as  have  deflnitions  only.  1 

4.  Such  as  have  neither  ideas  nor  definitions. 
Under  definition  I  here  include  defcription,  or  any 

other  Way  of  explaining  a  word  by  other  words, 
excepting  that  by  a  mere  fynonymous  term ;  and  I 
exclude  from  the  number  of  ideas  the  vifible  idea  of 
the  character  of  a  word,  and  the  audible  oi^e  of  its 
found  J  it  being  evident,  that  every  word  heard 
may  thus  excite  a  vifible  idea,  and  every  word  feen 
an  audible  one.  I  exclude  alfo  all  ideas  that  are 
dther  extremely  faint,  or  extremely  variable. 
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Ic  is  difficult  CO  fix  precife  limits  to  thefe  four 
claflcs,  fo  as  to  determine  accurately  where  each 
cnds^  and  the  next  begins  i  and^  if  we  confider  thefe 
things  in  the  moft  general  way^  there  is  perhaps 
no  word  which  has  not  both  an  idea  and  a  defini- 
tion, I.  e.  which  is  not  attended  by  fome  one  or  nnore 
internal  feelings  occafionally,  and  which  may  not 
be  explained,  in  fome  jmperfed  manner  at  leafl',  by 
other  words.  I  will  give  fome  inftances  of  words 
which  have  the  faireft  right  to  each  clafs. 

The  names  of  fimple  ieniible  qualities  are  of  the 
firft  clafs.  Thu\ wbue^  Jweet^  &c.  excite  ideas;  but 
cannot  be  defined.  It  Is  to  be  obferved  here,  that 
this  clafs  of  words  (lands  only  for  the  ftable  part  of 
the  ideas  refpeftively,  not  for  the  feveral  variable 
particularities,  circumftances,  and  adjunAs,  which 
intermix  thrmfelves  here. 

The  names  of  natural  bodies,  animal,  vegetable, 
mineral,  are  of  the  fecond  clafs  $  for  .they  excite  ag- 
gregates of  fenfible  ideas,  and  at  the  fame  time  may 
be  defined  (as  appears  from  the  writings  of  natural 
hiftorians)  by  an  enumeration  of  their  properties 
and.charaAeriftics.  Thus  like  wife  geometrical  figures 
have  both  ideas  and  definitions.  The  definitions  in 
both  cafes  are  ib  contrived  as  to  leave  out  all  the  va-^ 
riable  particularities  of  the  ideas,  and  to  be  alfo  more' 
full  and  precife,  than  the  ideas  generally  are  in  the 
parts  that  are  of  a  permanent  nature. 

Algebraic  quantities,  fuch  as  roots,  powers,  furds, 
ice.  belong  to  the  third  clafs,  and  have  defini- 
tions only.  The  fame  may  be  faid  of  fcientifical 
ternvs  of  art,  and  of  moft  abftraft  general  terms, 
moral,  metaphyfical,  vulgar:  however,  mental  emo- 
tions are  apt  to  attend  fome  of  thefe  even  in  paffing 
[lightly  over  the  ear;  and  thefe  emotions  may  be 
confidered  as  ideas  belonging  to  the  terms  refpec- 
tively.  Thus  the  very  words,  gratitude^  mercyy  cruelty^ 
treachery,  &c.  Separately  taken,  aflneft  the  mind;  and 
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yet,  fince  all  reafoning  upon  them  is  to  be  founded 
on  their  definitions,  as  will  be  feen  hereafter,  it  feenas 
beft  to  refer  them  to  this  third  clafs. 

Laftly,  the  particles  tbe,  of^  to^  for^  iuf,  &c.  have 
neither  definitions  nor  ideas.. 

Cor.  2.  This  matter  may  be  illuftrated  by  com- 
paring language  to  geometry  and  algebra,  the  two 
general  methods  of  expounding  quantity,  and  invef- 
tigating  all  its  varieties  from  previous  data. 

Words  of  the  firft  clafs  anfwer  to  propofitions 
purely  geometrical,  i.  e.  to  fuch  as  are  too  fimple  to 
admit  of  algebra;  of  which  kind  we  may  reckon 
that  concerning  the  equality  of  the  angles  at  the 
bafis  of  an  Ifo^eles  triangle* 

Words  of  the  fccond  clafs  anfwer  to  that  part  of 
geometry,  which  may  be  demonllrated  either  fynthe- 
tically  or  analytically  1  either  fo  that  the  learner's 
imagination  (hall  go  along  with  every  ftep  of  the 
procefs  painting  out  each  line,  angle,  &c.  according 
to  the  method  of  demonftration  ufcd  by  the  ancient 
mathematicians;  or  (b  that  he  (hall  operate  entirely 
by  algebraic  quantities  and  methods^  and  only  repre- 
lent  the  conclufion  to  his  imagination,  when  he  is 
arrived  at  it,  by  examining  then  what  geometrical 
quantities  the  ultimately  refuhing  algebraical  ones 
denote.  The  firft  method  is  in  both  cafes  the  moft 
iatisfa(5):ory  and  afiedting,  the  laft  the  moft  expedi- 
tious, and  not  lefs  certain,  where. due  care  is  taken. 
A  blind  mathematician  muft  ufe  words  in  the  laft  of 
thefe  methods,  when  he  reafons  upon  colours. 

Words  of  the  third  clafs  anfwer  tO/fuch  problems 
concerning  quadratures,  and  rectifications  of  curves, 
chances,  equations  of  the  higher  orders,  &c.  as  are 
too  perplexed  to  be  treated  geometrically. 

Laftly,  Words  of  the  fourth  clafs  anfwer  to  the 
algebraic  figns  for  addition,  fubtraftion,  &c.  to 
indexes,  coefficients,  &c.  Thefe  are  not  algebraic 
quantities  themfelves  i  but  tliey  alter  the  import  of  ^ 
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the  letters  that  arej  juft  as  particles  vary  the  fenfc 
of  the  principal  words  of  a  fcntcnce,  and  yet  Gg- 
nify  nothing  of  then^fclvcs. 

Geometrical  figures  may  be  confidered  as  repre- 
Tenting  all  the  modes  of  extenfion  in  the  fame  manper, 
as  vifible  ideas  do  viflble  objects ;  add  confequently 
the  names  of  geometrical  figures  anfwer  to  the  names 
of   thefe    ideas.     Now  as    all    kinds    of   problems 
relating  to  quantity  might  be  expounded  by  modes 
of  extenfion,  and  folved  thereby,  were  oor  faculties 
fufHcientiy  exalted,  fo  it  appears  poflible  to  reprefent 
moft  kinds  of  ideas  by  vifible  ones,  and  to  purfue 
them    in   this   way   through   all  their   varieties ,  and 
combinations.     But  as  it  feems  befl  in  the  firft  cafe 
to  confine  geometry   to  problems,   where  extenfion, 
'  and  motion,  which  implies  extenfion,  are  concerned, 
ufing   algebraic   methods   for  invefligating  all  other 
kinds  of  quantity,  fo  it  feems  beft  alfo  to  yie  vifible 
ideas  only  for  vifible  obje(£ts  and  qualities,  of  which 
they  are  the  natural  reprefentatives,  and  to  denote  all 
other  qualities  by  words  confidered  as  arbitrary  figns. 
And  yet  the  rcprcfentation  of  other  quantities   by 
geometrical  ones,  and  of  other  ideas  by  vifible  ones, 
is  apt  to  make  a  more  vivid  imprefiion  upon  the 
fancy,   and   a   more  lafling  one  upon  the  memory. 
In  fimiles,    fables,    parables,  allegories,  vifible  ideas 
are  uftd  for  this  reafon  to  denote  general  and  intel- 
lectual ones. 

Since  words  may  be  compared  to  the  letters  ufed 
in  algebra,  language  itfelf  may  be  termed  one  fpecies 
of  algebra ;  and,  converfely,  algebra  is  nothing  more 
than  the  language  which  is  peculiarly  fitted  to  ex- 
plain quantity  of  all  kinds.  As  the  letters,  which 
in  algebra  fland  immediately  for  quantities,  anfwer  to 
the  words  which  are  immediate  reprefentatives  of 
ideas,  and  the  algebraic  figns  for  addition,  &c.  to 
the  particles ;  fo  the  fingle  letters,  which  are  fonnc- 
times  ufed  by  algebraifts.  to  denote  fums  or  differ- 
ences. 
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CDces^    powers  or  roots  oniverfal   of   other  letterf, 
for  brevity  and  convenience^  anfwer  to  fuch  words 
as  have  long  definitions^  to  terms  of  art,  &c.  which 
are  introduced  into  the   fciences   for    the    fake    of 
compendiouiiiefs.     Now>  if  every   thing  relating  to 
language  had  fbmething  analogous  to  it  in  algebra^ 
one  might  hope  to  explain  the  difficulties  and  per-* 
plexities   attending   the  theory   of* language   by   the 
correfponding  particulars    in    algebra,    where    every 
thing  is  clear,  and  acknowledged  by  all  that  have  made 
it  their  ftudy«     However,  we  have  here  no  indepemiU 
ent  point  whereoa  to  (bmd,  fince,  if  a  perfoa  be  dif* 
pofed  to  call  the  rules  of  algebra  in.  que():ion>  wc 
have  no  way  of  demonftrating  them  to  him,  but  by 
vfing  words,  the  things  to  be  explained  by.  algebra^* 
for  that  purpofe.     If  we  fuppofe  indeed  tho  fceptical 
perfon  to  allow  only  that  fimple  language,  which  is 
neceflary  for  demonftrating  the  rules  of  algebra,  the 
thing  would  be  done ;  and,  as  I  obferved  juft  now,  i€ 
£eems  impofiible  to  become   acquainted  widi    thi6» 
and  at  the  fame  time  to  difallow  it. 

Cor.  3.  It  will  eafily  appear  from  the  obfervations 
here  made  upon  words,  and  the  alTociations  which 
adhere  to  them,  that  the  languages  of  different  ages 
and  nations  muft  bear  a  great  general  refemblance 
to  each  other,  and  yet  have  conlidetable  particular 
difierences;  whence  any  one  may  be  tranflated  into 
any  other,  ib  as  to  convey  the  fame  ideas  in  general^ 
and  yet  not  with  perfed:  precifion  and  exadbne&« 
They  muft  refemble  one  another,  becaufe  the  phas* 
nomena  of  nature,  which  they  are  all  intended  to  03i^ 
prefs,  and  the  ules  and  exigencies  of  human  lifir,)  ta 
which  they  minifter,  have  a  general  refemblance» 
But  then,  as  the  bodily  make  and  genius  of  each 
people,  the  air,  foil,  and  climate,  commerce,  arts» 
fciences,.  religion,  Sec.  make  conGderable  difier6n« 
ces  in  different  ages  and  nations,  it  is  naturd  to  ex- 
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pe6tj  that  the  languages  fliould  have  proportionable 
differences  in  refpcfl:  of  each  other. 

Where  languages  have  rules  of  etymology  and 
fyntax,  that  differ  greatly,  which  is  the  cafe  of  the 
Hebrew  compared  with  Greek  or  Laiin^  this  will 
become  a  new  fource  of  difformity*  For  the  rules 
of  etymology  ancj  fyntax  determine  the  application 
and  purport  of  words  in  many  cafes.  Agreeably  to 
which  we  fee,  that  children,  while  yet  unacquainted 
with  that  propriety  of  words  and  phrafes,  which 
cuflom  eftablifhes,  often  make  new  words  and  coa- 
ftru£):ions,  which,  though  improper  according  to  com- 
mon ufage,  are  yet  very  analogous  to  the  tenor  of 
the  language,  in  which  they  fpeak. 

The  modern  languages  of  this  weftern  part  of 
the  world  anfwer  better  to  the  Latiny  than  according 
to  their  original  Gothic  plans,  on  this  account ;  ina^ 
much  as  not  only  great  numbers  of  words  are 
adopted  by  all  of  them  from  the  Latin^  butalfo  be- 
caufe  the  reading  Latin  authors,  and  learning  the 
Latin  grammar,  have  difpofed  learned  men  and* 
writers  to  mould  their  own  languages  in  fome  mea- 
fure  after  the  Latin.  And,  converfely,  each  nation 
moulds  thct  Latin  after  the  idiom  of  its  own  Ian* 
gu^ge,  the  effed):  being  reciprocal  in  all  fuch  cafes. 

In  learning  a  new  language  the  words  of  it  are  at 
firft  fubftitutes  for  thofe  of  our  native  language,  i.  e. 
they  are  aflbciated,  by  means  of  thefe,  with  the  proper 
objects  and  ideas.  .  When  this  afibciation  is  fuffici* 
ently  ftrong,  the  middle  bond  is  dropped,  and  the 
words  of  the  new  language  become  fubftitutes  for, 
and  fuggeft  diredly  and  immediately  objeds  and  ideas; 
alfo  clufters  of  other  words  in  the  fame  language. 

In  learning  a  new  language  it  is  much  eafier  to 
tranflate  from  it  into  the  native  one,  than  back  again ; 
juft  as  young  children  are  much  better  able  to  under- 
ftand  the  exprefllons  of  others,  than  to  exprefs  their 
own  conceptions.    And  the  reafon  is  the  fame  in 

both 


\ 

I 


ajfociated  with  tbem.  ^283 

both  cafes.  Young  children'  learn  at  firft  to  go 
from  the  words  of  others;  and  thofe  who  learn  a 
new  language,  from  the  words  of  that  language,  to 
the  things  fignijied.  And  the  reverfe  of  this,  viz. 
to  go  from  the  things  fignified  to  the  words^  mud 
be  difficult  for  a  time,  from  what  is  delivered  con- 
cerning fucceflive  allbciations  under  the  tenth  and 
eleventh  propodtions.  It  is  to  be  added  here,  that 
the  nature  and  connexions  of  the  things  fignified 
often  determine  the  import  of  fentences,  though 
their  grammatical  analyfis  is  not  underftood ;  and  that 
we  fuppofe  the  perfon  who  attempts  to  tranflate  from 
a  new  language  is  fufficiently  expert  in  the  inverfe 
problem  of  pafTing  from  the  things  fignified  to  the 
correfponding  words  of  his  own  language.'  The 
power  of  aflbciation  is  every  where  confpicuous  in 
thefe  remarks. 

Cor.  4.  It  follows  alio  from  the  reafoning  of  this 
propofition,  that  perfons  who  fpeak  the  fame  Ian- 
.guage  cannot  always  mean  the  fame  things  by  the 
fame  words ;  but/  muft  miftake  each  other's  meaning. 
This  confufion  and  uncertainty  arifes  from  the  dif- 
ferent aflbciations  transferred  upon  the  fame  words 
by  the  difierence  in  the  accidents  and  events  of  our 
lives.  It  is,  however,  much  more  common  in  dif^ 
courfes  concerning  abftrad  matters,  where  the  terms 
ftand  for  colledtions  of  other  terms,  fbmetimes  at 
the  pleafure  of  the  fpeaker  or  writer,  than  in  the 
common  and  neceflary  aflFairs  of  life.  For  ^here 
frequent  u(e,  and  the  conftancy  of  the  phasnomena 
of  nature,  intended  to  be  exprelled  by  words,  have 
rendered  their  ienfe  determinate  and  certain.  How- 
ever, it  feems  pofiible,  and  even  not  very  difficult,  for 
v^o  truly  candid  and  intelligent  perfons  to  underftand 
each  other  upon  any  fubjedr. 

That  we  may  enter  more  particularly  into  the 
caufes  of  this  confufion,   and  confcquently   be  the 
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better  enabled  to  prevent  it,  let  us  confider  words 
according  to  the  four  claflTes  above-mentioned. 

Now  oiiftakes  will  happen  in  the  words  of  the 
firft  clafs,  viz.  fuch  as  have  ideas  only,  where  the 
perfons  have  aflfociated  thefe  words  with  different 
innpreflions.  And  the  nnechod  to  rcAify  any  miftake 
of  this  kind  is  for  each  perfon  to  (hew  with  what 
aflual  imprefljons  he  has  afTociated .  the  word  in 
queftion.     But  miftakes  here  are  not  common. 

In  words  of  the  fecond  clafs,  viz.  fuch  as  have 
both  ideas' and  deBnitions,  it  often  happens,  ,tbat 
one  perfon's  knowledge  is  much  more  full  than  an* 
other's,  and  confequently  his  idea  and  definition  much 
more  extenfive.  This  mud  caufe  a  mifapprehenfion 
on  one  fide,  which  yet  may  be  eafily  redtifled  by  re- 
curring to  the  definition.  It  happens. aifo  fbmetimes 
in  words  of  this  clafs,  that  a  man's  ideas,  1.  e.  the 
miniatures  excited  in  his  nervous  fyftem  by  the 
word,  are  not  always  fuitable  to  his  definition,  j.  e. 
are  not  the  fame  with  thofe  which  the  words  of  the 
definition  would  excite.  If  then  this  per  (on  (bould 
pretend,  or  even  defign^  to  reafbn  from  his  definition, 
and  yet  reafon  from  his  idea,  a  mifapprehcnGon  will 
arife  in  the  hearer,  who  fuppofes  him  to  reafon  from 
his  definition  merely. 

In  words  of  the  third  clafs;  which  have  defini*- 
tions  only,  and  no  immediate  ideas,  miftakes  gene- 
rally arife  through  want  of  fixed  definitions  mutu- 
ally acknowledged  and  kept  to.  However,  as  imper- 
fe£t  Buftuating  ideas,  that  have  little  relation  to  the 
definitions,  are '  often  apt  to  adhere  to  the  words  of 
this  clafs,  miftakes  muft  arife  from  this  caufe  alfo. 

As  to  the  words  of  the  fourth  clafs,  or  thofe 
which  have  neither  ideas  nor  definitions,  it  is  eafy  to 
afcertain  their  ufe  by  inferting  them  in  fentence», 
whofe  import  is  known  and  acknowledged ;  this  being 
the  method  in  which  children  learn  to  decypher  the^[^; 
fo  that  miftakes  could  not  arife  in  the  words  of  this 
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daf^,  did .  we  ufe  moderate  care  and  candour.  And 
indeed  (ince  children  learn  the  ufes  of  words  moft 
evidently  without  having  any  data^  any  fixed  point  at 
all,  it  is  to  be  hoped,  that  philofophers,  and  candid 
perfons,  may  learn  at  laft  to  underftand  one  another 
wtth  facility  and  certainty ;  and  get  to  the  very  bottom 
of  the  connexion  between  words  and  ideas. 

it  feems  praflicable  to  make  a  diftionary  of  any 
language,  ^in  which  the  words  of  that  language  (hall 
all  be  explained  with  precifion  by  words  of  the  fame 
language,  to  perfons  who  have  no  more  than  a  grofs 
knowledge  of  that  language.     Now  this  alfo  fhews, 
that  wich  care  and  candour  we  might  come  to  under- 
fiand  one  another  perfedlly.     Thus  fenfible  qualities 
might  be  fixed  by  the  bodies,  in  which  they  are  moft 
eminent  and  diftindl  i  the  names  of  a  fuflicient  num- 
ber of  thefe  bodies  being  very  well  known.     After 
this  thefe  very  bodies^  and  all  others,  might  be  defi- 
ned by  their  fenfible  properties  j  and  thefe  two  pro- 
cefies  would  help   each  other  indefinitely.     Adtions 
might   be  defcribed   from   animals  already   defined, 
alfo   from   the   modes  of  cxtenfion,    abftraft  terms 
defined,  and  the  peculiar  ufc  of  particles  afcertained. 
And  fuch  a  diftionary  would,  in  fome  meafure,  be 
a  real   as   well   as   a   nominal   one,  and   extend   to 
things  themfelves.     The  writer  of  every  new  and  dif- 
ficult work  may  execute  that  part  of  fuch  a  didtionafy 
which  belongs  to  his  fubjeft;   at  lead   in   the  in- 
ftances  where  he  apprehends  the  reader  is  likely  tp 
want  it. 

CoR.  5.  When  words  have  acquired  any  confider- 
able  power  of  exciting  pleafant  or  painful  vibrations 
in  the  nervous  fyftem,  by  being  often  aflbciated  with 
fuch  things  as  do  this,  they  may  transfer  a  pan  of 
thefe  pleafures  and  pains  upon  indifi^erent  things, 
by  being  at  other  times  often  aflbciated  with  fuch. 
This  is  one  of  the  principal  fources  of  the  ieveral  fac- 
titious pleafures  and  pains  of  human  life.    Thus,  to 
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give  an  inflance  from  cbildhoo4>  the  words  Jweei^ 
gooJf  preityf  finty  &c.  on  the  one  hand,  and  the 
words,  body  ugfyi  frigi^tfuly  &c.  on  the  other,  being 
applied  by  the  nurfe  and  attendants  in  the  young 
child's  hearing  almofl:  promifcuoufly,  and  without 
thofe  reftriAions  that  are  obferved  in  corred:  fpeak- 
ing,  the  one  to  all  the  pleafures,  the  other  to  all 
the  pains  of  the  feVeral  fenfes,  nnuft  by  ailbciadon 
raife  up  general  pleafant  and  painful  vibrations,  in 
which  no  one  part  can  be  diftinguiflied  above  the 
left ;  and,  when  applied  by  farther  aflfociations  to 
objtdts  of  a  neutral  kind,  they  oiuft  transfer  a  general 
pleafure  or  pain  upon  then). 

All  the  wprds  afibciated  with  pleafures  mud  alfo 
affcft  each  other  by  this  promifcuous  application. 
And  the  fame  holds  in  refpedl  of  the  words  aflbciated 
with  pains.  However,  fince  both  the  original  and 
the  transferred  pleafures  and  pains  heaped  upon  dif- 
ferent words  are  different,  and  in  ibaie  cafes  widely 
fb,  every  remarkable  word  will  ^ave  a  peculiar  in- 
ternal feeling,  or  fentiment,  belonging  to  it|  and 
there  will  be  the  fame  relations  of  affinity,  difparity, 
and  oppofition,  between  thefe  internal  fentimcnts,  i.  e. 
ideas,  belonging  to  words,  as  between  the  feveral 
*  genera  and  /pedes  of  natural  bodies,  between  taftes^ 
fmells,  colours,  &:c.  Many  of  thefe  ideas,  though 
affording  confiderable  pleafure  at  firft,  muft  fink  intp 
the  limits  of  indifference;  and  fome  of  thofe  which 
afforded  pain  at  firft,  into  the  limits  of  pleafure. 
What  is  here  faid  of  words,  belongs  to  clufters  of 
them,  as  well  as  to  feparate  words.  And  the  ideas 
of  all  may  ftill  retain  their  peculiarities,  by  which 
they  are  diftinguiflied  from  each  other,  after  they 
have  fallen  below  the  limits  of  pleafure  into  indiffer- 
ence, juft  as  obfcure  colours,  or  faint  taftes,  do. 

It  is  obfervable,  that  the  mere  tranQt  of  words 
expreffing  ftrong  ideas  over  the  ears  of  children 
affeds  them  i  and  the  fame  thing  is  true  of  adults,  in 
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a  kfs  degree.  However  the  laft  have  learnt  from 
experience  and  habit  to  regard  them  chieBy,  as  they 
afford  a  rational  expe&ation  of  pleafure  and  pain. 
This  cannot  be  difcuffed  fully,  till  we  come  to  con* 
fider  the  nature  of  affcnt ;  but  it  may  give  fome  light 
and  evidence  to  the  reafoning  of  this  corollary,  juft 
to  have  mentioned  the  manner,  in  which  we  are 
at  firft  afieAed  by  words. 

Cor.  6.  Since  words  thus  colleA  ideas  from  va- 
rious quarters,  unite  them  together  and  transfer  them 
both  upon  other  words,  and  upon  foreign  objefts, 
it  is  evident,  that  the  ufe,  of  words  adds  much  to 
the  number  and  complcxnefs  of  our  ideas,  and  is  the 
principal  means  by  which  we  make  intelleftual 
and  moral  improvements.  This  is  verified  abun- 
dantly by  the  obfervations  that  are  made  upon  per- 
fons  born  deaf,  and  continuing  lb.  It  is  probable, 
however;  that  the(c  perfons  make  ufe  of  ibme  fym- 
bols  to  aflift  the  memory,  and  fix  the  fancy :  and  they 
muft  have  a  great  variety  of  pleafures  and  pains 
transferred  upon  vifible  objects  from  their  aflbci- 
acions  with  one  another,  and  with  Icnfible  pleafures 
of  all  the  kinds ;  but  they  are  very  deficient  in  this, 
upon  the  whole,  through  the  want  of  the  aflfociations 
of  vifible  objeds,  and  ftates  of  mind,  &c.  with  words. 
Learning  to  rcad^  muft  add  greatly  to  their  mental 
improvement;  yet  ftill  their  intelleftual  capacities 
cannot  but  remain  very  narrow. 

Perfons  blind  from  birth  muft  proceed  in  a  man- 
ner different  from  that  defcribed  in  this  propofition, 
in  the  firft  ideas,  which  they  affix  to  words.  As  the 
vifible  one^  are  wanting,  the  others,  particularly  the 
tangible  and  audible  ones,  muft  compofe  the  ag- 
gregates which  are  annexed  to  words.  However, 
as  they  are  capable  of  learning  and  retaining  as  great 
a  variety  of  words  as  others,  or  perhaps  a  greater, 
cateris  paribus^  and  can  affociate  with  them  pleafures 
and  pains  from  the  four  remaining  fenfes,   alfo  ufe 
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them  as  algebraifts  do  the  letters  that  reprefent 
quantities,  they  fail  little  or  nothing  fhort  of  others 
in  intdleftual  accomplifhments^  and  may  arrive  even 
at  a  greater  degree  of  fplrituality,  and  abftradion  in 
their  connplex  ideas. 

CoR.  7.  It  follows  from  this  propofition,  that, 
when  children  or  others  firft  learn  to  read,  the  view 
of  the  words  excites  ideas  only  by  the  mediation  of 
their  founds,  with  which  alone  their  ideas  have 
hitherto  been  aflbciated.  And  thus  it  is  that  chiU 
dren  and  illiterate  perfons  underftand  what  they 
read  bed  by  reading  aloud.  By  degrees,  the  inter- 
mediate link  being  left  out,  the  written  or  printed 
eharafters  fugged  the  ideas  direfbly  and  inftantane- 
oufly  i  fo  that  learned  men  underftand  more  readily 
by  pafling  over  the  words  with  the  eye  only,  fincc 
this  method,  by  being  more  expeditious,  brings 
the  ideas  clofcr  together.  ^However,  all  men,  both 
learned  and  unlearned,  are  peculiarly  affefted  by 
words  pronounced  in  a  manner  fuitable  to  their  (enie 
and  defign  \  which  is  dill  an  aflbciated  influence.        * 

CoR.  8,  As  perfons,  before  they  learn  to  read,  mull 
have  very  impcrfedt  notions  of  the  diftinftion  of 
words,  and  can  only  underftand  language  in  a  grofs 
general  way,  taking  whole  clutters  of  words  for  one 
undivided  found,  fo  much  lefs  can  they  be  fuppofed 
to  have  any  conceptions  concerning  the  nature  or 
ufe  of  letters.  Now  all  mankind  muft  have  been 
in  this  ftate  before  the  invention  of  letters.  Nay, 
they  muft  have  been  farther  removed  from  all  con- 
ceptions of  letters,  than  the  moft  unlearned  perfons 
amongft  us,  fince  thefe  have  at  leaft  heard  of  letters,  and 
know  that  words  may  be  written  and  read  by  means  of 
them.  And  this  makes  it  difficult  to  trace  out  by  what 
fteps  alphabetical  writing  was  invented}  or  is  even 
fome  prefumption,  that  it  is  not  a  human  invention. 
To  which  it  is  to  be  added,  that  the  ahalyfing  complex 
articulate  founds  into  their  fimple  component  •parts 
appears  to  be  a  problem  of  too  difficult  and  perplexed 
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a  nature  for  the  rude  early  ages,  occupied  in  getting 
neceflaries,  and  defending  theoifelves  from  external 
injuries,  and  not  aware  of  the  great  ufe  of  it,  even 
though  they  bad  known  the  folution  to  be  poflible  and 
pradicable.  However,  I  ihall  ntiencion  fonne  prefump- 
tions  of  a  contrary  nature  under  the  next  proportion. 

« 

PROP.    LXXXI. 

Ti  explain  the  Nature  of  Char  after s  intended^  to  repre/ent 
OijeSs  and  Ideas  immediately^  and  without  the  Inter- 
vention cf  Words* 

Since  characters  made  by  the  hand  are  /capable 
of  the  greateft  varieties,  they  might,  be  fitted  by 
proper  aflbciations  to  (uggeft  objeAs  and  ideas  im- 
mediately, in  the  fame  manner  as  articulate  founds 
do.  And  there  are  fome  inftances  of  it  in  common 
ufe,  which  may  ferve  to  verify  this,  and  to  lead  us 
into  the  nature  of  charadlers  (landing  immediately 
for  objedts  and  ideas.  Thus  the  numeral  figures, 
and  the  letters  in  algebra,  represent  objedls,  ideas, 
words,  and  clutters  of  words,  diredtly  and  immedi- 
ately; the  pronunciation  of  them  being  of  no  u(e, 
or  neceffity,  in  the  operations  to  be  performed  by 
them.  Thus  alfo  mufical  charaders  reprefent  founds 
and  combinations  of  founds,  without  the  interven- 
tion of  words,  and  are  a  much  more  compendious 
and  ready  reprefentation,  than  any  words  can  be. 

Characters  feem  to  have  an  advantage  over  acticu- 
late  founds  in  the  reprefentation  of  vifib^e  ohjeCts, 
inafmuch  as  they  might  by  their  refemblance,  even 
though  only  a  grofs  one,  become  rather  natural,  than 
mere  arbitrary  reprefentatives. 

They  had  alfo  an  advantage  as  reprefentatives 
in  general,  before  the  invention  of  alphabetical  wri- 
ting, fince  pcrfons  could  by  this  means  convey  their 
thoughts  to  each  other  at  a  diftance. 
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If  we  fuppofc  charafkers  to  be  improved  to  all 
that  variety  and  multiplicity,  which  is  necefiary  for 
reprefenting  objeds,    ideas,   and  clutters  of  charac- 
ters, in  the  fame  manner  as  words  reprefent  obje&s, 
ideas,  and  clutters  of  words,  ttill  they  might  be  re- 
folved  into  fimple  component   parts;   and  rendered 
pronunciable  by  affixing  (bme  fimple  or  fhort  found 
to  each  of  thefe  fimple  component  parts;  juft  as  arti- 
culate founds  arc  painted  by  being  firtt  refolved  into 
their  fimple  component  parts,  and  then  having  each 
of  theie  reprefented  by  a  fimple  mark  or  charafter.     . 
If  we  luppofe  the  mott  common  vifible  obje£ts  to 
be  denoted  both  by  ttiort  articulate  founds,  and  by 
fhort  charaAers  bearing  fbme  real,  or  fancied,  im- 
perfe£t  refemblance  to  them,  it  is  evident,  that  the 
found  and  mark,  by  being  both  attbciated  with  the 
vifible  objeft,  would  al(b  be  afTociated  with  one  an- 
other; and  confequently  that  the  (bund  would  be  the 
name  of  the  mark^   and   the   mark  the  pifture  of 
the  found.    And  this  laft  circumttance  feems  to  lead 
to  the  denoting  all  founds  by  marks,  and  therefore 
perhaps  to  alphabetical  writing. 

At  the  fame  time  it  mutt  be  obferved,  that  the 
marks    would    bear  different  relations  of  fimilarity^ 
and  diffimilaritv  to  one  another  from  thofe  which  the 
correfponding  founds  did. 

This  would  happen  according  to  whatever  law  the 
marks  were  made,  but  efpecwDy  if  they  were  re- 
lemblances  of  vifible  obje£ts.  And  this,  as  it  feems^ 
would  occafion  fome  difficulty  and  perplexity  in  re- 
prefenting founds  by  marks,  or  marks  by  founds. 
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PROP.    LXXXII. 

To  explain  the  Nature  of  figurative  Words  and  Pbrqfes^ 
and  of  Analogy^  from  the  foregoing  Theory.    , 

« 

A  FIGURE  is  a  word^  which^  firft  reprefencing  the 
objeft  or  idea  Ay  is  afterwards  made  to  reprefenc 
By  on  account  of  the  relation^  which  thefe  bear  to 
each  other. 

The  principal  relation^  whic|^  gives  rife  to  figures^ 
is  that  of  likenefsi  and  this  niay  be  either  a 
likenefs  in  fhape>  and  vifible  appearance^  or  one  in 
application^  ule,  &c.  Now  it  is  very  evident  from 
the  nature  of  aflbciationj  that  objeAs  which  are  like 
to  a  given  one  in  vifible  appearance,  will  draw  to 
themfclves  the  word  by  which  this  is  exprefled. 
And  indeed  this  is  the  foundation  upon  which  ap«* 
pellacives  are  made  to  ftand  for  fb  great  a  number  of 
particulars.  Let  the  word  man  be  applied  to  the 
particular  perfons  Ay  By  Cy  &c.  till  it  be  fufficiently 
aflfociated  with  them,  and  it  will  follow,  that  the  ap- 
pearance of  the  new  particular  perfon  D  will  fuggeft 
the  word,  and  be  denoted  by  it.  But  here  there  is 
no  figure,  becaufe  the  word  man  is  aflfociated  with 
different  particular  perfons  from  the  firft,  and  that 
equally  or  nearly  fo. 

In  like  manner,  the  correfponding  parts  of  diflFer- 
cnt  animals,  i.  e.  the  eyes,  mouth,  breaft,  belly, 
legs,  lungs,  heart,  &c.  have  the  fame  names  applied 
in  a  literal  ienfe,  pardy  from  the  likenefs  of 
ihape,  partly  from  that  of  ufe  and  application. 
And  it  is  evident,  that  if  we  fuppofe  a  people  io  rude 
in  language  and  knowledge,  as  to  have  names  only 
for  the  parts  of  the  human  body,  and  not  to  have 
attended  to  the  parts  of  the  brute  creatures,  aflbci- 
ation  would  lead  them  to  apply  the  fame  names  to 
the  parts  of  the  brute  creatures,  as  foon  as  they  be- 
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came  acquainted  with  them.  Now  here  this  appli- 
cation would  at  firft  have  the  nature  of  a  figure ; 
but  when  by  degrees  any  of  thefe  words,  the  eye 
for  inftance,  became  equally  appiied  from  the  (irft  to 
the  eyes  of  men  and  brutes,  it  would  ceafe  to  be  a 
figure,  and  become  an  appellative  name,  as  juft  now 
remarke^. 

But  when  the  original  application  of  the  word  is 
obvious,  and  remains  diftinft  from  the  fecondary  one, 
as  when  we  fay  the  mouth  or  ear  of  a  veflel,  or  the 
foot  of  a  chair  or  table,  the  expreflfion  is  figura- 
tive. 

Hence  it  is  plain,  that  the  various  refemblances 
which  nature  and  art  afford  are  the  principal  iburces 
of  figures.  However,  many  figures  are  alfo  derived 
from  other  relations,  fuch  as  thofe  of  caufe,  efFedt, 
oppofition,  derivation,  generality,  particularity;  and 
language  itfelf,  by  its  reiemblances,  oppofitions, 
&c.  becomes  a  new  fource  of  figures,  diftinft  from 
the  relations  of  things. 

Moll  metaphors,  i.  e.  figures  taken  from  like- 
nefs,  imply  a  likenefs  in  more  particulars  than  one, 
clfe  they  would  not  be  fufficiently  definite,  nor  afieflt 
the  imagination  in  a  due  manner.  If  the  likenefs 
extend  to  many  particulars,  the  figure  becomes  im- 
plicitly a  fimile,  fable,  parable,  or  allegory. 

Many,  or  moft  common  figures,  pafs  fo  far  into 
literal  cxpreflions  by  ufe,  i.  e.  aflbciation,  that  we 
do  not  attend  at  all  to  their  figurative  nature.  And 
thus  by  degrees  figurative  fenfcs  become  a  founda- 
tion for  fucceffive  figures,  in  the  fame  manner,  as 
originally  literal  fenfes. 

It  is  evident,  that  if  a  language  be  narrow,  and 
inuch  confined  to  fcnfible  things,  it  will  have  great 
occafion  for  figures :  thefe  will  naturally  occur  in  the 
common  intercourfes  of  life,  and  will  in  their  turn, 
as  they  become  literal  expreflions  in  the  fecondary 
fenfes,   much  augment  and  improve  the  language, 

and 
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and  affift  the  invention.  All  this  is  manifeft  from  the 
growth  of  modern  languages^  in  thofe  parts  where 
they  were  heretofore  particularly  defeftive. 

We  come  now  to  the  confideration  of  analogy. 
Now  things  are  faid  to  be  analogous  to  one  another, 
in  the  ftri6fc  mathematical  fenfe  of  the  word  analogy^ 
when  the  correfponding  parts  are  all  in    the   lame 
ratio  to  each  other.     Thus  if  the  feveral  parts  of  the 
body  in  different  perfon^  bt  fuppofed  exa£bly  pro- 
portional to  the  whole  bodies,  they  might  be  faid  to 
be   analogous  in  the  original  ipathematical  fenfe  of 
that  word.     But  as  this  reftrained  fenfe  is  not  appli* 
cable    to  things,  4s  they  really  exift,    another  of  a 
more  enlarged  and  praAical  nature  h^s  be^n  adopted^ 
which  may  be  thus  defined.     Analogy  is   that  re- 
iemblance,  and  in  fome  caies  famenefs,  of  the  partSjt 
properties,    fun&ions,    ufes,    &c.    any  or  al),    of  A 
to  B^  whereby  our  knowledge  concerning  yf,  and  the 
bnguage  expreffing  this  knowledge,  may  be  applied, 
in  the  whole,  or  in  part,  to  j8,  without  any  fenfible^ 
or,    ac  lead,    any  important  prafiical  error.  .  If ow 
analogies,    in  this  fenfe  of  the    word,-    fome   more 
exa£t  and  extenGve,  fome  lefs  fo,  prefen(  themfelves 
to  us  ev^y  where  i^  natural  and  artificial  things  j  and 
thus  whole  groups  of  figurative  phrales,    which  feem 
at  fir  ft  only  to  anfwer  the  purpo&s  of  convenience 
in  afiorxling  names  for  i^w  objeds,  acK] .  of  pleafing 
the  fancy  in  the  way  to  be  hereafter  mentioned,  pafa 
into  aoakgical  reaibning,  and  become  a  guide  in  the 
iearch  afccr  truth,   and  an  evidence  for  it  in  fome 
degree.      I   will   here  fet   down  fome  in(lan<tes  of 
analogies  of  various  degrees  and  4cinds. 

Thfi  bodies  of  men,  w<>menj  and  children,  are 
highly  analogous  to  each  other.  This  holds  equally 
in  refpc6t  of  tytty  other  ipecies  of  animals  ;  alfo 
of  the  federal  correfponding  parts  of  animals  of  the 
fande  fpccies,  a^  their  flefh,  blood,  lx>nesi  fat,  &c; 
and  their  properties.     Here  the   words    applied   to 
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the  feveral  analogous  things  are  ufed  in  a  fenfe  equally 
literal  in  refpefl  of  all.  And  the  analogy  is  in  moft 
cafes  fb  clofej  as  rather  to  be  efteemed  a  coincidence, 
or  fannenefs.  ' 

In  comparing  aninoals  of  difierent  kinds  the  ana* 
logy  grows  perpetually  lefs  and  lefs,  as  we  take  in  a 
greater  compafs ;  and  confequently  our  language 
more  and  more  harfli,  when  conlidered  as  literal, 
whilft  yet  it  cannot  well  be  figurative  in  fome  things, 
and  literal  in  others  ;  fo  that  new  words  are  generally 
afllgned  to  thofe  parts,  which  do  not  fufficiently  re- 
femble  the  cbrrefponding  ones.  Thus  the  fore-legs 
of  men  and  fowls,  as  we  might  call  them  in  a  harflb, 
literal,  or  a  highly  figurative  way,  are  termed  hands 
and  wings  rcfpeftively.  However,  in  fome  cafes, 
the  fame  word  is  ufed,  and  confidered  as  a  figure; 
as  when  the  cries  of  birds  and  beafts  are  termed  their 
language.  We  qnay  alfo  obferve,  that  every  part  in 
every  animal  may,  from  its  refemblance  in  (hape  and 
ufe  to  the  correfponding  parts  in  feveral  other  aninials 
have  a  juft  right  to  a  name,  which  (hall  be  common 
to  it  and  them. 

What  has  been  faid  of  animals  of  the  fame  and 
different  kinds  holds  equally  in  refpeA  of  vegetables. 
Thofe  of  the  fame  kind  have  the  fame  names  ap- 
plied to  the  correfponding  parts  in  a  literal  fenfe. 
Thofe  of  diflFerent  kinds  have  many  names  common 
to  all  ufed  in  a  literal  fenfe,  fome  new  ones  peculiar 
to  certain  kinds,  and  fome  that  may  be  confidered  as 
fo  harlh  in  a  literal  fenfe,  that  we  may  rather  call 
them  figurative  terms. 

The  fame  may  be  faid  of  the  mineral  kingdom, 
confidered  alfo  according  to  its  genera  ZTi6 /pedes. 

Animals  are  alfo  analogous  to  vegetables  in  many 
things,  and  vegetables  to  minerals:  fo  that  there 
feems  to  be  a -perpetual  thread  of  analogy  continued 
from  the  moft  perfect  animal  to  the  moft  imperfedt 
mineral,  even  till  we  come  to  elementary  bodies  them* 
fclves.  Suppofe 
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Suppofe  the  ft verar  particulars  of  the  three  king- 
doms to  be  rcprefented  by  the  letters  of  an  alpha- 
bet fufBciently  large  for  that  purpofe.  Then  we  are 
to  conceive,  that  any  two  contiguous  fpecies,  as  A 
and  By  M  and  N^  are  oiore  analogous  than  A  and  C, 
M  and  O,  which  have  one  between  them.  However, 
fince  A  znABy  M  and  AT,  are  not  perfcftly  analogous, 
this  deficiency  may  be  fupplied  in  fome  things  from 
C  and  O,  in  others  from  D  and  P,  &c.  fo  that  M  can 
have  no  part,  property,  &c.  but  what  (hall  have 
Ibmething  quite  analogous  to  it  in  fome  fpecies,  near 
or  remote,  above  it  or  below  it,  and  even  in  feveral 
fpecies.  And  in  cafes  where  the  parts,  properties, 
&c.  are  not  rigoroufly  exaft  in  refemblance,  there 
is,  however,  an  imperfcdt  one,  which  juftifics  the  ap- 
plication of  the  fame  word  to  both ;  if  it  approach 
to  perfedion,  the  word  may  be  faid  to  be  ufed  in  a 
literal  fenfcj  if  it  be  very  imperfeft,  in  a  figurative 
one.  Thus  when  the  names-  of  parts,  properties, 
$icc.  are  taken  from  the  animal  kingdom,  and  ap- 
plied to  the  vegetable,  or  vice  verfay  they  are  more 
frequendv^^confidered  as  figurative,  than  when  tranf- 
ferred  from  one  part  of  the  animal  kingdom  to 
another. 

In  like  manner,  there  feems  to  be  a  gradation  of 
analogies  refpeAing  the  earth,  moon,  planets, 
comets,  fun,  and  fixed  ftars,  compared  with  one 
another.  Or  if  we  defcend  to  the  ftveral  parts  of 
individuals,  animals,  vegetables,  or  minerals,  the 
icveral  organs  of  ftnfation  are  evidently  analogous 
to  each  other ;  alfo  the  glands,  the  mufcles,  the  parts 
of  generation  in  the  difierent  fexes  of  the  fame 
kind,  &c.  &c.  without  limits.  For  the  more  any 
one  looks  into  the  external  natural  world,  the  more 
analogies,  general  or  particular,  pcrfedl  or  imperfeft, 
will  he  find  every  where. 

Numbers,  geometrical  figures,  and  algebraic  quan- 
tities,   are  alio  mutually  analogous  without  limits. 
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And  here  there  is  the  exa6):eft  uniformity,  joined 
with  an  endlefs  variety,  fo  that  it  is  always  certain 
and  evident  how  far  the  analogy  holds,  and  where  it 
becomes  a  difparity  or  oppofition  on  one  hand,  or  a 
coincidence  on  the  other.  There  is  no  room  for 
figures  here^  but  the  terms  muft  be  difparate,  oppo- 
fite,  or  the  fame,  in  a  ftri£tly  literal  fenfe  refpedively. 

The  feveral  words  of  each  particular  language, 
the  languages  theniielves,  the  idioms,  figures,  &c. 
abound  alfo  with  numerous  analogies  of  various 
kinds  and  degrees. 

.  Analogies  are  likewife  introduced  into  artificial 
things,  houfes,  gardens,  furniture,  drefs,  arts, 
&c.  , 

The  body  politic,    the   body  natural,    the   world 

natural,   the   univerfe  j -The   human   mind,    the 

minds  of  brutes  on  one  hand,  and  of  fuperior  beings 
on  the  other,  and  even  the  infinite  mind.himfelf ;— — — 
the  appellations  of  father,  governor,  judge,  king, 
architcft,  &c.  referred  to  God;— the  ages  of, man, 
the, ages  of  the  world,  the  fealbns  of  the  year,  the 
times  of  the  day; — the  offices,  profeffions,  and 
trades,  of  different  perfons,  ftatefmen,  generals, 
divines,  lawyers,  phyficians,  merchants ;  —  the 
terms  night,  fleep,  death,  chaos,  darknefs,  &c. 
alfo  light,  life,  happinefs,  &c.  compared  with  each 
other  refpedively ;  life  and  death,  as  applied  in 
different  fenies  to  animals;  vegetables,  liquQrs,  &c. 
—-earthquakes,  florms,  battles,  tumults,  fermen*- 
tations  of  liquors,  law-fuits,  games,  &c.  families, 
bodies  politic  lefTer  and  greater,  their  laws,  natural 
religion,  revealed  religion,  &c.  &c.  afford  endlefs 
inftances  of  analc^ies  natural  and  artificial.  For  the 
mind  being  once  initiated  into  the  method  of  dif- 
covering  analogies,  and  exprefilng  them,  does  by 
afibciation  perfevere  in  this  method,  and  even  force 
things  into  Its  fyftem  by  concealing  difparities,  mag- 
nifying refemblances,  and  accomniodating  language 
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thereto.  It  is  eafy  to  fce^  that  in  the  inftances  laft 
alleged  the  terms  ufed  are  for  the  moil  part  literal 
only  in  one  fenfe,  and  figurative  in  all  their  other 
applications.  They  are  literal  in  the  fenfe  which 
was  their  primary  one,  and  figurative  in  many  or  moil 
of  the  reft.  Similes,  fables,  parables,  allegories,  &c 
are  all  inftances  of  natural  analogies  improved  and 
let  off  by  art.  And  they  have  thi?  in  common  to 
them  all,  that  the  properties,  beauties,  perfections;, 
defires,  or  defedls  and  averfions,  which  adhere  by 
aflbciation  to  the  fimile,  parable  of  emblem  of  any  er 
kind,  are  inienfibly,  as  it  were,  transferred  upon  the 
thing  reprefented.  Hence  the  paflions  are  moved  to 
good  or  to  evil,  fpeculation  is  turned  into  practice,  . 
and  either  ibme  important  truth  felt  and  realized,  or 
fome  error  and  vice  gilded  over  and  recommended. 

PROP.     LXXXIII. 

^0  appfy  ibe  foregoing  Account  of  Words  and  CbaralStrs 
to  (be  Languages  and  Met  bod  of  fVrUing  of  ibe  firji 
Ages  of  (be  World. 

Here  there  is  a  great  difficulty  through  the  want 
of  fufficient  ^a/tf.  1  will  affume  a  few  of  thofc 
that  appear  to  me  moft  probable,  and  juft  (hew  the 
method  of  applying  the  dodrine  of  aflbciacion  to 
them;  kaving  it  to  learned  men^  as  they  beconr^ 
pofleffed  of  more  and  more  certain  dafa^  to  make 
farther  advances. 

I  fuppofe  then^  fhat  Adam  had  fome  language, 
with  fome  inftindive  knowledge  concerning  the  ufe  of 
it,  as  well  as  concerning  divine  and  natural  things, 
imparted  to  him  by  God  at  his  creation.  It  feenos 
indeed,  that  God  made  ulfe  of  the  vifible  appearances 
or  anions,  or  perhaps  of  the  feveral  cries  of  the 
brute  creatures,  as  the  means  whereby  he  taught 
Adam  their  names.    But  whether  this  was  fo,  alfo 
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whether,  if  it  was,  any  analogous  method  was  taken 
in  refpeft  of  the  names  of  other  objefts,  or  of  ideas, 
and  internal  feelings,  is  an  inquiry,  in  which  nothing 
that  yet  appears  can  afford  fatisfaftion, 

I  fuppofe  alfo,  that  the  language,  which  Adam  and 
Eve  were  poffeffed  of  in  paradife  was  very  narrow, 
and  confined'  in  great  meafure  to  vifible  things  i  God 
^  himfelf  condefcfnding  to  appear  in  a  vifibtle,  perhaps 
in  a  human  (hape,  to  them,  in  his  revelations  of  him- 
felf. ft  might  alfo  be  monofyllabic  in  great  meafure. 
They  who  fuppofe  Adam  to  be  capable  of  deep 
fpeculations,  and  to  have  exceeded  all  his  pofterity 
in  the  fubtiity  and  extent  of  his  intelleftual  faculties, 
and  confcquently  in  the  number  and  variety  of  his 
words,  and  the  ideas  belonging  to  them,  have  no 
foundation  for  this  opinion  in  fcripture;  nor  do  they 
feem  to  confider,  that  innocence,  and  pore  unmixed 
happinefs,  may  exift  without  any  great  degrees  of 
knowledge ;  or  that  to  fet  a  value  upon  knowledge 
confidered  in  itielf,  and  exclufively  of  its  tendency 
to  carry  us  to  God-,  is  a  moft  pernicious  error,  de- 
rived originally  from  Adam*^  having  eaten  of  the 
tree  of  knowledge. 

After  the  fall  we  may  fuppofe,  that  Adam  and  Eve 
extended  their  language  to  new  objefts  and  ideas, 
and  efpecially  to  thofe  which  were  attended  with 
pain  ;  and  this  they  might  do  fometimes  by  inventing 
new  words,  (bmedmes  by  giving  new  fenfes  to  old 
ones.  However^  their  language  would  ftill  continue 
narrow,  becaufe  they  had  only  one  another  to  converle 
with,  and  could  not  extend  their  knowledge  to  any 
great  variety  of  things^  alfo  becaufe  their  founda- 
tion was  narrow.  For  the  growth  and  variations  of 
a  language  fomewbat  refemble  the  increafe  of  money 
at  intereft  upon  intereft. 

If  to  thefe  reafons  we  add  the  long  lives  of  the 
antediluvian  patriarchs,  the  want  of  arts  and  fciences 
in  the  antediluvian  world,    and  the  want  of  leifure 
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through  thfC  great  labour  %ad  fatigue  neceflary  to 
provide  food>  clothing,  &c.  we  fliail  have  reafoa  to 
cofijefture,  that  the  whole  antediluvian  world  would 
fpeak  the  fame  language  with  jidam^  and  that  with- 
out any  great  additions  or  alterations.  After  a  hundred 
or  two  hundred  years,  aflbciation  would  fix  the 
language  of  each  perlbn,  fo  that  he  could  not  well 
make  any  alterations;  but  he  muil  fpeak  the 
language  of  his  forefathers  till  thaj  timej  becaufe 
thofe  to  the  fixth.or  feventh  generation  above  him 
were  ftill  living.;  and  confequently  he  would  con- 
tinue  to  fpeak  the  fame  language,  1.  e.  the  Adamic^ 
with  few  variations,  to  the  laft«  The  narrownefs 
of  the  languages  of  barbarous  nations  may  add  fome 
light  and  evidence,  here. 

If  we  fuppofe  ibme  kind  of  pidure- writing  to 
have  been  imparted  to  Adam  by  God,  or  to  have 
been  invented  by  him,  or  by  any  of  his  pofterity^ 
this  might  receive  more  alterations  and  improve- 
ments than  language,  from  the  fucceffive  genera- 
tions of  the  antediluvians.  For  the  variety  .of  f^ures 
in  vifiUe  objeds  would  fuggeft  a  fufiicient  variety 
in  their  characters ;  the  hand  could  eafily  execute  this; 
and  their  permanency  would  both  give  the  antedilu- 
vians diftin£fc  ideas  of  all  the  original  charafters^  and 
all  their  variations,  and  alfo  fix  them  in  their  men>ory. 
We  may  fuppofe  therefore,  that  though  their  words 
and  marks  would  be  fo  affociated  together  (agreeably 
to  what  was  before  obferved),  as  that  the  word 
would  be  the  name  of  the  correfponding  mark,  and 
the  mark  the  ptdure  of  the  word  in  many  cafes,  yet' 
their  marks  would  in  fome  inftances  extend  farther 
than  their  words;  and  confequendy,  that  on  this 
account,  as  well  as  becaufe  the  marks  would  be 
fimilar  and  difierent,  where  the  words  were  not» 
there  would  be  no  alphabetical  writing  in  the  ante* 
diluvian  world* 

They 
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They  might,  bdwever,  hand  down  a  hiftory  of 
the  creation,  fall,  and  principal  events,  in  this  pidure* 
writing,  attended  with  a  traditional  explanation, 
which  might  remain  uncorrupted  and  invariable  till 
the  deluge.  And  ihdeed,  if  we  fuppofe  pidure^ 
writing  to  be  of  divine  •  original,  it  will  be  moft  pro- 
bable, that  they  received  a  divine  diredion  to  ^ 
this,  and  that  they  would  not  apply  their  pidure- 
writing  to  any  other  purpofe  for  fome  time :  juft  as 
the  IfratlUts  afterwards  feem  to  have  employed  alpha- 
betical writing  chiefiy  for  recording  the  divine  diijpen* 
fations  and  interpofitions. 

After  the  flood  the  great  change  made  in  the  face 
of  things,  and  in  natoral  bodies,  with  the  appear- 
ance perhaps  of  fome  entirely  new  ones,  would  make 
Ibme  parrs  of  the  antediluvian  language  ^perfluous, 
at  the  fame  time  that  it  would  be  greatly  defe^^ive 
upon  the  whole.  Hence  we  may  fuppofe,  that  the 
antediluvian  language  muft  receive  much  greater 
alcerations  and  additions  jufl:  aftc;r  the  flood,  than 
at  any  time  before.  But  Noah  and  his  wife,  having 
their  words  and  ideas  more  firmly  aflbciaced  to- 
gether, than  Shemy  Hanty  and  Jlipbit^  and  their 
wives,  on  account  of  their  fuperior  age,  would  be 
far  iefs  able  to  make  the  requifite  changes  in  their 
language.  Sonr>ething  like  this  muft  alfo  take  place 
in  refpeft  of  their  pifture-writing,  if  we  fuppofi^ 
there  was  any  fuch  thing  in  the  antediluvian  world. 

Let  us  fuppofe  this,  and  alfo  with  Mr.  Wbifton  and 
Mr.  Shuckfordy  that  Noaby  his  wife,  artd  their  poft- 
dilbvian  pofterity,  fettled  early  in  Chin4y  fo  as  to  be 
cut  off^  from  Sbemy  Ham^  and  Japbet,  and  their 
pofterity.  Here  then  we  may  fuppofe  farther,  that 
they  would  alter  and  improve  their  pifture-writing, 
or  charaftcr,  fo  as  to  fiiit  it  to  the  new  fade  of 
things  in  the  poftdiluvian  world,  and  |0' make  it 
grow  with  the  growth  of  knowledge,  more  than  fbey 
would  their  language,    from   the  greater  facility  of 
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doing  this :  for  I   prefume^    that    the   antediluvian 
language  contained  but  few  of  the  articulate  founds 
which  are  now  known>  and  that  they  could  not  in- 
vent   taoxt.     Thus    their    chara&er    and    language 
would  both  of  them  be  the  immediate  reprefcntatives 
of  objedts  and  ideas;   only  the  ufe  and  application 
of  the  charafter  would  be  much  more  extenfive  than 
that  of  the  language.     After  Ibme  time»  fome  cen- 
turies, or  even  chiliads,  fuppofe,  both  the  charafter 
and  language  would  begin  to  be  fixed,  to  have  fewer 
new  marks  and  words  added,  and  fewer  alterations 
made  in  the  old  ones  in  any  given  interval  of  ixmt. 
The  words  would  alfo  be  fp  firmly  aflbciated  with  the 
correfponding  marks,  as  to  be  the  names  of  them,  i.  e. 
to  reprefent  tiiem  as  well  as  the  objeds  or  ideas,^  to 
which  they  were  originally  affixed.     But  then  there 
would  be  many  marks,  to  which  there  would  be  no 
fuch  names,  taken  from  the  names  of  objjsfts  and 
ideas,  on  account  of  the  poverty   of  the  language 
here  fuppofcd.     They  would,  however,  endeavour  to 
give  them  fome  names  s  and  hence  a  diverfity  would 
arife  in  their  language.     We  may  cdnceive  alfb,  that 
as  they  feparated  farther  from  one  another  in  multiply- 
ing, particular  clans  would  deviate  even  in  the  pro- 
nunciation of  the  monofyllabic  words  of  the  original 
language,  as  in  the  feveral  dialeds  of  other  languages; 
and  confequently  deviate  flill  more  in  the  compound 
names  of  the   marks:   but  the   marks,  being  per- 
manent things,  capable  of  being  handed  down  ac- 
curately to  the  fucceffive  generations,  and  of  being 
conveyed  to  diflant  countries,  would  continue  intel- 
ligible to  all.     And  thus  we  may  conceive,  that  the 
poftdiluvian   pofterity  of  Noab  might  all  write  the 
fame  characters,  and  yet  fpeak  different  languages; 
alfo  that  their  chara6ter  would  be  very  extenlive,  and 
always  the  immediate  reprefentative  of  objeds  and 
ideas,  whereas  their  language  would  be  narrow,  and 
in  fome  cafes  the  immediate  reprefentative  of  the 
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charafter,  and  only  dftiote  objcfts  and  ideas  by 
means  of  this.  And  this  I  take  to  be  the  cafe  with  the 
people  of  China^  and  the  neighbouring  countries  of 
Japatiy  Tonquim,  Siam,  &c.  But  I  only  prefume  to 
offer  conjcftures,  not  having  any  knowledge  of  the 
charafter  or  languages  of  thefe  countries. 

Since  the  Chineje  marks  arc  very  numerous,  and 
their  fimple  words  very  few,  whereas  our  words  are 
very  numerous,  and  our  (imple  marks,  or  the  letters 
of  our  alphabet,  very  few;  alio  fince  our  words 
are  the  folc  immediate  reprcfcntatives  of  obj^6ts  and 
ideas,  our  written  and  printed  marks  being  merely 
artificial  piftures  of  words;  one  might  fufpeft,  that 
the  Cbinefe  words  are,  in  correfpondence  to  this,  merely 
an  artificial  enunciation  of  their  charafter.  But  I 
think  this  not  fo  probable,  as  the  mixed  fuppo'fition 
mentioned  in  the  laft  paragraph.  For  it  cannot  be 
fuppofed,  that  any  nation  fhould  be  fo  far  deftitute  of 
language,  as  not  to  have  words  for  common  ob- 
jefts,  and  internal  feelings ;  or,  having  theie,  that  they 
fhould  lay  them  entirely  afide,  and  adopt  the  artificial 
names  of  the  marks  reprefcnting  thole  objefts  and 
ideas  in  their  deads.  But  they  might  eafily  adopt 
names,  fimple  or  compound9  at  firft  afcribed  arti- 
ficially to  marks,  whole  objeAs  and  ideas  had  before 
this  adoption  no  names. 

That  in  affixing  names  artificially  to  marks  a  great 
diverfity  might  arife,  appears  from  the  great  diver- 
fity  of  alphabetical  characters  exprefllng  the  fame 
words.  Thus  the  Hebrew^  Samaritan  and  Syriac 
languages,  agree  nearly  in .  found  and  fenie,  but 
differ  entirely  in  charafters.  Thus  alfo,  gmongfl 
modern  languages,  feveral  are  written  in  different 
characters,  as  Englijh  in  the  common  round-hand 
in  various  law  hands,  and  various  fhort  hands. 

Let  us  now  return  to  Sbem^  Ham,  and  Japbety  and 
their  pofterity.  They  muft  be  fuppofed  to  proceed 
in  the  fame  manner,  in  general,  as  Noab^  and  his  im« 
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mediate  pofterity,  till  the  confofion  of  tongues  at 
Babel  I  excepting  that  Sbemy  Ham,  and  Japbet,  with 
their  wives,  would  be  more  apt  to  alter  their  cha* 
racter  and  language,  and  fuit  them '  to  their  prefent 
exigencies^  than  Noab  and  his  wife,  on  account  of 
their  being  all  young  perfons;  alfo  that,  being  all 
as  it  were  equal  to  each  other  they  might  each  of  theni 
be  the  authors  of  certain  diverGties  in  the  common 
character  and  language  and  eftabliih  them  in  their 
rcfpeftive  pofterities.  However,  if  Noab  be  fuppofed 
to  have  continued  with  them  till  the  divlBon  of  ihe 
earth  by  God's  command,  and  then  only  to  have  ^ 
departed  with  his  ppftdiluvian  pofterity  for  Cbtna,  the 
country  affigned  to  him,  whilll  Sbem,  Ham,  and  Ja^ 
pbety  with  their  pofterity,  began  to  build  the  tower 
of  Babel  in  oppofition  to  God's  command,  then 
Noab,  and  all  his  fons,  &c.  muft  be  fuppofed  to 
have  fuited  their  charafter  and  language  to  the  new 
world  in  nearly  the  fame  manner. 

The  confufion  of  tongues  at  Babel  appears  to  me 
to  be  miraculous  for  the  following  reafons. 

Firft,  This  appears  to  be  the  moft  natural  interpre- 
tation of  the  text. 

Secondly,  Thus  the  confufion  of  tongues  will 
correfpond  to  the  gift  of  language  imparted  to 
Adam  tft  his  creation,  which  mult  be  fuppofed;  alfo 
to  the  %ift  of  tongues  at  Pentecoft. 

Thirdly,  Learned  men  feem  to  have  fliewn,  that 
the  diverlity  of  ancient  languages  does  by  no  means 
favour  the  fuppofition  of  a  natural  derivation  of 
them  all  firom  one  original  form. 

Fourthly,  The  original  plan  of  the  Greek  and 
Latin  lailguages  (which  1  confider  as  lifter  languages 
derived  from  the  fame  mother  or  original  plan),  ap- 
pears to  have  been  very  uniform,  yet  with  a  conftder- 
abie  variety.  Now  I  think  this  uniformity  and  va- 
riety could  fcarce  be  invented  and  eftabliftied  by  rude 
multitudes,    almoft  entirely '  occupied    in  providing 
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neceOaries  for  themfelves,  and  much  kfs  an  alphabe- 
tical writing  (eems  to  be  of.  later  date  than  the  di« 
verfity  of  languages.  And  in  fa6t  we  do  not  find> 
that  barbarous  I  nations  do  by  length  of  time  improve 
their  languages  fo  as  in  any  meafure  to  approach  to 
tjie  perfection  of  the  Greek  or  Latin^  or  of  their 
common  mother.  It  adds  ftrength  to  this  argument, 
that  the  original  plan  of  the  Greek  and  Latin^  u  e. 
the  rules  of  etymolc^y  and  fyntax,  as  grammarians 
call  them,  is  entirely  different  from  that  of  the  He^ 
hrevo  and  Arabic  (whofe  original  plans  agree),  though 
the  firft  colonies,  which  came  by  fea  into;^r^^r^  and 
Itahfy  came  from  Paleftine  and  Mgypt,  i.  ^.iffrom  the 
neighbourhood  of  countries  where  Hebrew  and  Jrabic 
were  fpoken. 

Fifthly,  The  natural  deviation  of  languages  fince 
hiftory  has  been  clear  and  certain,  does  by  no  means 
correspond  to  a  fuppofed  natural  derivation  of  all 
languages  from  one  mother-tongue,  efpecially  in  (o 
fhort  a  time  as  the  interval  between  the  flood  and 
the  rife  of  many  different  ancient  languages.  Lee 
the  reader  here  only  reflcft  upon  the  great  .difference 
of  the  Biblical  Hebrew  from  the  ancienteft  Gr^k  ex- 
tant, and  the  fmall  difference  of  this  from  modern 
Greeky  or  of  the  Biblical  Hebrew  from  the  Rabbinical. 

If  now  the  coofufion  of  tongues  was  mir^lous, 
we  may  conjedlure  from  the  agreements  and  cffllgree- 
ments  of  mother-languages  from  each  other,  that  it 
was  of  the  following  kind. 

Firfl:,  That  the  original  monofyllabic  words  of 
the  antediluvian  language  were  incorporated  into  each 
new  language. 

Secondly,  That  as  thefe  words  included  only  few 
of  the  articulate  founds  of  which  the  human  voice  is 
capable,  the  feveral  families  were  put  upon  making 
new  articulations,^ fome  having  one  fct,  fomc  another, 
imparted  to  them. 

Thirdly, 
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Thirdly,  That  each  family  had  a  new  ftoc^c  of 
words  given  them,  con,Gfting  partly  of  old,  partly 
of  new  articulations  $  and  that  this  new  flock  far 
exceeded  the  old  one  in  number  and  variety. . 

Fourthly;  That  a  new  and  different  etymology  and 
fyntax  were  alfo  con:]mtinicated  to  each  family. 

Fifthly,  That  there  were' as  many  new  languages 
given  as  there  are  heads  of  families  mentioned  Gen.  x ; 
the  confufion  of  tongues,  by  which  the  divifion 
of  the  earth  was  effc&ed,  not  happening  till  Johan's 
fons  were  old  enough  to  be  heads  of  families,  chough 
it  had  beeOh  determined  and  declared  by  God  before. 
Thofe  families,  however,  which  were  derived  from 
the  fame  ftockj»  or  had  contiguous  countries  affigned 
to  them,  niight  be  infpired  with  languages,  that  had 
a  proportionable  affinity. 

Whatever  may  become  of  thefe  particular  conjec- 
tures, I  think  it  highly  probable,  that  the  new  lan- 
guages far  exceeded  the  old  common  one  in  the  num- 
ber and  variety  of  words ;-  and  that  the  confufion  of 
tongues'  was  by  this  means  a  beneficial  gift  and 
bleffing  to  mankind,  as  all  God's  other  chailifements 
ufe  to  be.       , 

We  may  alfo  fee  reafons  to  make  us  judge,  that  a. 
diverfity  of  languages  is  fuited  to  the  other  circum- 
ftances'^f  mankind.  For  this  mufl  prevent  the  in- 
fe(5tion  \f  yice  from  fpreading  with  fuch  rapidity, 
as  it  would  otherwife  have  done,  had  mankind  lived 
together  in  one  large  body,  and  had  a  free  commu- 
nication with  each  other  by  means  ^f  the  fame  lan- 
guage. 

Diverficy  of  languages  does  alfo  both  help  the 
invention,  and  corred  falfe  judgments.  For  we 
think^  in  words,  as  appears  by  the  foregoing  theory, 
and  invent  chiefly  by  means  of  their  analogies;  at 
the  fame  time  that  a  fcrvile  adherence  to  thofe  of  aoy 
one  language,  or  the  putting  words  for  things, 
would  lead  us  into  many  errors.  Now  diverficy  of 
'     Vol.  I.  X  languages 
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languages  does  both  enlarge  the  field  of  invention^ 
and  by  oppofing  analogy  to  analogy  preferve  us 
from  the  prejudices  derived  from  mere  verbal  agree- 
ments. '  Lee  me  add  here,  that  the  abftrafb  terms  of 
logicians,  metaphyficians,  and  fchool-men,  ^^hich 
may  be  confidered  as  a  diftinft  language,  have 
fpiritualrzed  men's  underftandings,  and  taught  them 
to  ufe  words  in  reafoning,  as  algebraifts  do  fym- 
bols. 

Different  languages  do  likewiie  improve  one  ano* 
ther,  and  help  one  another  to  grow  in  fome  propor- 
tion to  the  advancement  in  the  knowledge  of  things. 

Let  us  now  examine  the  probable  confecfuences  of 
fuppoGng  different  languages,  and  fuch  as  were  far 
more  copious  than  the  old  one,  to  be  given  at  once 
miraculoufly. 

Firft,  then,  The  charafter,  which  fuited  the  old 
language  very  Imperfedly,  would  be  ftill  lefs  fuited 
to  the  new  one.  . 

'  Secondly,  The  new  language  might  be*  more  co* 
pious,  and  better  adjufted  to  exprefs  objefts  and  ideas, 
than  the  charafter.  And  this  1  think  can  fcarce  be 
doubted,  if  we  fuppofe  the  new  languages  given  mi- 
raculoufly. 

Thirdly,  The  agreement  between  many  of  the 
marks  of  the  character,  and  the  words  o%the  old 
language,  may  be  fuppofed  likely  to  put  nme  per- 
ions  upon  denoting  the  words  of  the  new  language 
by  marks.  But  whether  this  would  neceffarily  lead  to 
alphabetical  writing,  is  very  doubtful.  I  think  not. 
The  firft  attempts  at  leaft  would  not  be  alphabetical 
writing. 

Fourthly,  Perfons  of  different  families,  who  could 
not  underftand  one  another's  language,  inight  yet 
correfpond  by  the  charafter.  However,  one  may 
guefs  from  the  circumflances  of  things  in  ancient 
times,  that  this  would  feldom  take  place  in  fad. 

Fifthly, 
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Fifthly,  This  and  the  convenience  of  corrcfpond- 
ing  with  perfons  of  the  fame  family  at  a  diftance^ 
alfo .  the  defire  of  prcfcrying  nicmorials  of  remark- 
able events  and  tranfaftions,  might  ^ake  them  con- 
tinue the  ufe  of  the  charadter,  and  improve  it,  con- 
fidered  as  a  methocl  of  conveying  ideas,  diftinfb  from 
that  of  language.  And  the  charafker  thus  feparated 
from  the  language  might  give  rife  to  hieroglyphical 
writing  in  all  its  varieties. 

Sixthly,  The  patriarchs  after  the  flood  in  the  line 
of  Sbem  might  convey  in  fucceflion  the  hiftory  of 
the  creation,  fall,  deluge,  calling  of  Abrabam^s&LQ. 
either  in  the  original  piAure-writing  improved,  or 
in  the  mixed  character,  .which  according  to  the  third 
of  tfaefe  confequences,  denoted  in  fbme  imperfe£l  grofs 
way  the  words  of  the  new  language.  And  fome 
of  the  difficukies  of  the  book  of  Genefis  may  be 
owing  to  its  confiding  of  patriarchal  records  of  one 
of  thcie  kinds,  tranflated  by  Mojcs  into  the  Hebrem 
of  his  own  times,  and  then  written  alphabetically. 

I  do  not  think  it  necejfary  to  have  recourie  to  any 
fuch  hypothefis  as  this,  in  order  to  vindicate  the  truth 
and  authority  of  the  book  of  Genefis.  The  length 
of  life,  even  after  the  flood,  to  the  time  of  Mofes^ 
appears  fuificient  for  the  prefervation  of  fuch  impor- 
tant traditional  hiftories  uncprrupted  in  the  religious 
line  of  Sbem^  by  natural  means.  Or  God  might 
interpofe  miraculoufly,  as  in  fo'  many  other  inftanqes 
in  patriarchal  times. 

If  it  be  objedled,  that  we  have  not  the  leaft  intima- 
tion of  writing  of  any  kind  ih  Genefisy  I  anfwer, 
that  this  is  a  difficulty.  However,  one  cannot  draw 
any  certain  concluQons  from  an  omiffion.  The 
original  of  writing  is  not  likely  to  be  one  of  the 
firft  things,  which  would  be  committed  to  writing. 
And  if  it  was  ufcd  only  for  the  conveyance  of  im- 
portant fadls  to  the  fuccccding  generations,  we  have 
no  reafon  to  c)cpe£fc  the  incidental  mention  of  it.    It 
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was  probably  ib  tedious  and  difficult  a  thing  to  exprefs 
themfelves  accurately  in  it,  and  verba]  nneflages  and 
contrai5ts  fo  eafy  and  natural  in  thbfe  fimple  ages, 
when  the  veracity  of  the  meffenger  or  contraAor 
was  not  fufpeded,  as  that  writing  was  never  ufed 
after  the  confufion  of  tongues,  when  language  be- 
cartie  copious,  unlefs  in  affairs  of  great  confequence/ 

Pidbure-writing  is  alluded  to  in  the  fecond  com- 
mandment, and  mud  have  been  in  ufe  for  Ibme  time 
before,  fince  a  fyftem  of  idolatry  had  been  founded 
upon  it.  And  this  may  incline  one  to  think,  that  it 
bad  been  chiefly  employed  in  facred  affairs,  and 
therefore  perhaps  communicated  originally  to  Adam 
by  God.  However,  if  we  fuppofe,  that  it.  did  not 
take  place  till  after  the  flood,  this  will  not  toully  vi- 
tiate  the  foregoing  conjectures.  The  main  purport 
of  them  may  (land  with  due  alterations  and  allow- 
ances. But  it  would  be  tedious  to  ftate  all  the  varie* 
ties  in  things  of  fo  uncertain  a  nature. 

I  come  now  to  the  art  of  alphabetical  writing. 
This  I  conjecture' to  have  been  communicated  mira- 
culouily  by  God  to  Mofes  at  Sinai^  for  the  following 
reafons,  which,  however,  1  do  not  judge  to  be  deci- 
five  ones. 

Firft,  then,  God  is  faid  to  have  written  with  his 
own  finger  upon  the  tables  of  if  one.  And  I  think 
it  would  be  harfh  to  fuppofe  this  dope  in  conformity 
to,  and,  as  onf  may  fay,  imitation  of,  any  mere  im* 
perfedt  human  invention. 

Secondly,  The  Ifraelites  are  the  only  people  in  the 
whole  world  that  have  prcfervcd  any  regular  account 
of  their  own  original.  This  is  cafily  accounted  for 
upon  fuppofiiion,  that  alphabetical  writing  was  firft 
given  to  them  in  perfcftion  j  and  afterwards,  fuppofe 
in  tjje  time  of  £//,  J:)orrowed  by  other  nations,  and 
accommodated  in  an  imperfeA  manner  to  their 
languages.  But  if  we  fuppofe  any  other  nation,  the 
Egyptians  or  Arabians  for  inftance,  to  have  invented 
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writing  before  the  tinrif  of  Mojes^  it  will  be  fome- 
wbat  difficult  to  aflfign  a  reafon,  why  other  perfons 
ihould  not  have  bqrrowed  this  invention  as  well  as 
Mojesy  and^  like  him,  have  given  fome  account  of 
their  own  nation^  and  their  anceftors ;  and  more  dif- 
ficult to  affign  a  reafon  why  the  people,  who  invented 
alphabetical  writing,  ihould  not  do  this. 

As  to  the  Egyftians  in  particular,  their  continuing 
to  ufe   hierogiyphical   writing,    and   excelling  in  it, 
ihews,  that  they  could  not  have  invented  alphabetical; 
for  this,  if  we'  fuppofe  it  invented  io  early  as  before 
the  time  of  Mojesj  would  have  abolifhed  that,  juft 
as  the  ufe  of  the  ten  cyphers  has  all  the  other  im- 
perfect methods  of  notation  of  numbers.     Nor  does 
It  (eem  very  likely,  that  hierogiyphical  writing  (hould 
lead  to  alphabetical  but  rather  from  it,  Gnce  hiero-^ 
jgiyphical  charadlers  are  the  immediate  rcprefentatives 
of  obje&s  and  ideas,  and  the  mediate  reprefentatives 
not  of  letters,    or  fimplc  articulate   founds,    but  of 
words,   and   even   of  clufters   of  words.      It  feems 
probable  alio,  that  the  Egyptians  would  even  be  back- 
ward   in    receiving    alphabetical    writing  from    the 
Ifraslites   at  the  time  that  the  Pbiliftines  or  Pbani^ 
dans  did ;.  as  being  then  greatly  ^dv^nced  in  the  tile 
of  their  tmn  hierogiyphical  writing,  and  prejudiced 
in  its  favour.      And    thus  we  may  folve  that  very 
dif&ult  queflnon,  why  the  Egyptians^   who  feeni  to 
have  erc6led  a  kingdom  early  (however,  I  judge  Nim- 
rod's  to  have  been  the  firft  by  the  manner  in  which 
Mofes  has  mentioned  it),  and  to  have  brought  it  to 
confiderable  perfedtion  before  JoJtpV^  time,    and'  to 
very  great  per&dion  afterwards,  chiefly  by  his  means, 
(hould  yet  have  left  no  hiftory  of  their  ai&irs,  not 
even  of  the  great  empire  under  Sejac  or  Sifofiris^  and 
his  fucceflbrs.      For  they  had  no  public  calamines 
fufficient  in  any  meafure  to  deftroy  all  their  records, 
till  the  tiine  of  Camiy/esi  and  the  defolation  under 
him  being. lefs  in  degiee,  ihofter  in  duration,   in  jl 
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kingdom  of  greater  extent,  and  two  generations 
later  in  time,  than  that  of  the  "Jewijb  date  under 
Nebttcbadnezz'ary  which  yet  did  not  deftroy  the  Jemjb 
records,  could  not  have  totally  deftroyed  the  Egyptian 
records  had  they  been  more  early,  and  fuperior 
to  the  JtwSf  in  the  ufe  of  alphabetical  writing. 
Even  the  Greeks^  who  had  no  alphabetical  writing 
till  fix  hundred  years  after  the  time  oiMofes^  have  given 
a  better  account  of  their  aflFairs,  than  the  Egyptians. 
It  ought,  however,  to  be  remarked  in  this  place, 
that  if  we  fuppole  the  Jewifo  hiftory  to  have  betn  re- 
corded by  the  divine  appointment  and  dire6ttOn, 
5ivbich  is  highly  probable,  this  will  leflen  the  force  of 
the  prefent  argument,  but  not  quite  deftroy  it. 

Thirdly,  The  late  reception  of  writing  amongft 
the  Greeks^  is  both  an  argument,  that  it  did  not  exift 
in  any  other  neighbouring  nation  before  the  time  of 
MoJeSy  and  al(b  is  confiftent  with  its  being  mir<aculoufly 
communicated  to  bimi  to  be  made  ufe  of  for  facred 
purpofes,  and  for  the  prefervation  of  the  hiftory 
of  the  world,  and  true  religion,  amongft  God's  pecu- 
liar people  the  Ifradites.  I  here  fuppofe,  that  the  art 
of  writing  was  not  known  to  the  Greeks,  till  the 
time  of  Cadmus  $  and  that  he  came  into  Greece^  agree- 
ably to  Sir  Ifaac  Newton'^  opinion,  about  the  middle 
of  David*s  reign.  And  indeed,  unlefs  the  principal 
points  of  his  chronology  be  :admitted,  it  does  not  ap- 
pear to  me,  that  any  rationale  can  be  given  of  ancient 
times,  the  inventions  that  rofe  up  in  them,  the 
eftablilhnnent  and  duration  of  kingdoms,  their  mu- 
tual intercourfes,  &c. 

For,  Firft,  If  alphabetical  writing  was  known  up- 
on the  continent  of  JJia  and  yi/rica  fix  hundred  years 
before  Cadmus,  how  could  it  be  kept  from  the  Greeks 
till  his  arrival  amongft  them,  and  then  accommodated 
to  the  .Gr^^i  tongue  only*  very  imperfedly?  For  the 
Greeks  received  but  fixceen  letters  from  him.  The 
Greek  tongue  came  itfelf  perhaps  from  Egypt,  in  fome 
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meafore;...  a^d  they  who  brought  the  language  two 
generations  before  Cadmus^  would  have  brought  an 
exa£t  niechod  of  writing  it  alphabetically,  had  they 
been  poffeffcd  of  any  fuch.  For  it  is  not  probable, 
that  Imcbusj  and  the  colonies  of  Egyptians  that  came 
with  him,  and  after  him,  ihould  change  their  lan« 
guage  entirely  for  that  of  the  poor  wandering  Citnme^ 
rians,  whom  they  found  in  Greece,  fince  we  fee  in  fa£):, 
that  the  colonies  of  Europeans  do  ibmetimes  teach  the 
barbarous  natives,  where  they  go,  an  European  lan- 
guage 'y  but  never  change  it  for  theirs. 

Secondly,  If  alphabetical  writing  was  given  to 
Mo/es  miraculoufly,  it  is  eafy  to  be  conceived,  that  it 
Ihould  not  arrive  at  Greece  fboner  than  the  time  of 
Cadmus.  For  the  Jews  were  a  feparate  people,  their 
priefts  kept  the  writings  of  Mofes  in  the  ark,  i.  e. 
the  only  alphabetical  writings  in  the  world ;  and  mufl: 
be  feme  time  before  they  could  be  ready  and  expert 
either  in  reading  or  writing:  in  their  attempts  to 
copy,  it  is  probable  they  would  make  fome  miftakes 
io  as  tp  f41  ihort  of  the  purity  and  perfedion  of  the 
art,  as  communicated  by  God;  the  neighbouring 
nations  feared  and  hated  the  Ijraelitesy  their  religion, 
and  their  Gpd  j  they  had  probably  a  pifture-wricing, 
or  perhaps  fome  iqfiperfe6i:  method  of  denoting 
words,  agreeably  to  what  has  been  remarked  above, 
which  anfwered  all  purpofes  that  feemed  neceflfary  to 
them  \  and  thus  the  art  of  alphabetical  writing  might 
not  tranfpire  to  any  of  the  neighbouring  nations  till 
the  time  of  £//,  when  the  ark,  with  the  writings 
of  Mojes  in  it,  was  taken  by  the  PhiliJUnes.  For  fince 
the  writings  of  MoJes  were  not  in  the  ark,  when  it 
was  put  into  the  temple  by  Solomon,  it  may  be,  that 
the  PbiliJHnes  kept  them,  and  learnt  from  them  the 
art  of  writing  alphabetically,  being-  now  fufHciently 
prepared  for  it  by  fuch  notions  concerning  it,  as  had 
tranfpircd  to  them  previoufly  in  their,  former  inter- 
courses with  the  I/raelUes.     And  thus  the  Phcmicians, 
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or  Pbil0inesj  will  have  appeared  the  inventors  of 
letters  to  the  Greeks;  and  Cadmus  may  well  be  fup- 
pofed  to  have  been  able  to  accommodate  the  Pbanician 
method  of  writing,  in  an  imperfeft  manner,  to  the 
Greek  language,  about  two  generations  after  the 
taking  of  the  ark.  Thus  alfo,  when  Samuel  put  the 
writings  of  Mofes  together,  as  they  had  been  copied 
by  the  priefts,  or  others,  in  the  order  in  which  they 
now  ftand  in  the  Pentateuch,  there  would  be  fbmc 
deviations  from  the  original  method  of  writing  com- 
municated to  Mofes  by  God  j  and  thefe,  with  fuch  as. 
happened^  in  after-times,  particularly  upon  the  return 
from  the  Babylonijb  captivity  (when  it  is  fuppofed  by 
fome,  that  even  the  original  letters  were  changed), 
may  have  made  the, ancient  method  of  writing  the 
Hebrew,  as  the  Jews  praftife  it  in  their  Bibles  for  the 
lynagogues  withoujt  points,  fo  imperfeft  as  not  to 
appear  to  be  of  divine  original.  For  the  fame  rea- 
.  fons,  the  corruptions  of  the  Hebrew  language,  or  the 
language  given  to  Heher' or  Peleg,  at  the  confufion 
of  tongues  before  Mofes^s  time,  may  incline  us  to' 
think  the^  Hebrew  of  the  Pentateuch  not  fufficiently 
regular  for  a  divine -communication.  Much  is  alfo  to 
be  afcribed  to  our  own  ignorance  in  both  thefe  cafes. 
However,  there  is  a  wonderful  (implicity  and"  uni- 
formity ttill  left,  both  in  the  Biblical  Hebrew,  and  in 
the  manner  of  writing  it  without  points;  fo  great, 
as  to  appear  to  me  fuperior  to  the  invention  of  rude 
ancient  times. 

Fourthly,  The  order  of  the  Greek  and  Laiin  alpha- 
bets, by  being  taken  from  that  of  the  HebreiVy  as  we  have 
it  in  the  alphabetical  pfalrps,  bears  teftimony  to  the 
great  antiquity  of  the  Hebrew  alphabet.  It  is  to  be 
obfcrved  here,  thaf  both  the  Greek  and  Latin  alpha- 
bets coincide  with  the  Hebrew  alphabet,  as  much  as 
with  each  other,  or  more  j  and  that  there  is  no  other 
ancient  alphabet  remaining  to  be  a  competitor  to  the 
Hebrew.      '        ' 
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Fifthly,  The  reiblution  of  the  complex  drticdkte 
founch  of  ancient  languages  into  finDpld  clemMts  ^ 
letters,  and  then  rccon^pofing  thefe  tomptek  fo^nd^ 
in  writing  them  down  alphabetically,  ieems  to  me,  ^\ 
obfervcd  above,  /loo  difficult  a  problem  for  ancient 
times;  efpecially  as  thfcy  neither  could  (ee  the  uft 
of  it,  nor  conceive  the  pradicsibility.  It  would  ha^fc 
appeared"  to  theni  a  talk  of  an  infinite  extent ;  they 
would  never  conceive,  that  fo  fmall  a  nunriber  6f  ele- 
ments would  be  fufficient,  even  fuppofing  they  could 
firfMiit  upon  ttie  defign.  It  confirms  this,  that  no 
barbarous  nati6n  has  ever  invented  alphabetical  writing 
•for  themfelves;  They  continue  i^orant  of  it  till 
taught.  However,  let  it  be  obfervcd,  on  the  6ther 
hand,  that  as  the  ancient  laitguages  were  limple'and 
narrow,  the  difficulty  of  analyfing  their  complex 
founds  would  be  the  lefs  on  that  account. 

Sixthly,  Since  the  method  of  making  and  erefting 
the  tabernacle  was  communicated  by  God  tb  Mojes^ 
Bezaledy  and  Aholidhj  in  a  fupe'rnatural  mafrndr,  we 
may  more  eafily  Tuppofc  the  art  of  writing  alphabe- 
tically to  be  a  divine  gift.  But  then  it  is  fornb  ob- 
jedion  to  this,  that  Mofes  has  iKSt  nientioned  it  us  a 
divine  gift,  at  leaft  not  exprefsly. 

Seventhly,  The  titne  oi  Mofes  'appears  to  be  i  fuit- 
able  one  for  fuch  a  ^ift,  as  hiiman  life  *as  then,  per- 
haps, juft  brought  down  to  the  prelent  degree  of 
fhortnefs.  Till  Mofes*%  tinie,  the  length  of  life  Had 
prcferved  the  facred  traditions  uncorrupted,  either  wit^ 
or  without  the  helps  above-mentioned,  at  leaft  iniKc 
line  of  Mrabanti  but  then  tradition  bigan  to  be 
mixed  M-ith  fables,  and  to  lead  to  idblatry. 

Eighthly,  Alphabetical  writirig,  by  bteihg  intro- 
duced among  the  Ifraelites  in  the  wildernefs,  woiiSd 
abolilh  hieroglyphical,  and  confequently  cut  ofr  one  ^ 
fource  of  idolatry.  Ft  would  likewifc  make  them 
fuperior  to  the  Egyptians,  their  enemies,  in  the  art 
of  writing;   who,  perhaps,  prided  therhfeFves  muA 
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4]pon  account  of  their  perfeftiod  in  hieroglypbical 
•wriciogj  as  they  might  alfo  in  their  river,  the  wif- 
dom  of  their  policy,  the  comparative  greatnefs.  of 
their  kingdom,,  their  magical  arts,  religious  cere- 
monies, &c.^  For  this  would  tend  to  the  glory  of  the 
God  of  the  Ifratlites^  and  the  eftablifiiment  of  the 
true  religion  '-amongft  them. 

It  may  be  dbje<^ed  here,  that  alphabetical  writing 
was  in  ufe  before  the  giving  of  the  law  at  Sinai^  iince 
MoJe;s  was  dire£ted  before  t)iis  to  write  an  account 
of  the  battle  with  AmaUk  in  a  book ;  alfo  to  write 
the  names  of  the  children  of  IJrael  upon  the  high 
prieft's  breaft- plate,  like  the  engravings  of  a  fignet. 
1  anfwer,  that  both  thefe  may  refer  to  a  pi&ure- 
writing,  or  to  fome  innprovement  of  it,  whereby  entire 
words  were  denoted, . '  without  being  refolved  int0 
their  fimple  founds.  The  firft  might  alfo  be  a  pro- 
phetic intimation  to  Mojes^  however  not  underftood 
by  him  when  it  was  given,  that  he  (hould  be  foon  en- 
abled to  write  in  a  much  more  complete  manner  than 
he,  or  his  enemies  the  Egytians^  could  at  prefent. 

The  Edomites  feem  alfo  to  have  had  fome  kind  of 
wrijting  early,  from  the  account  which  we  have  of 
their  dukes  in  Genefts.  '  But  this  might  be  only 
pidure  or  verbal  writing,  explained  to  Samuel  by 
ibme  Edomile,  at  the  time  when  he  put  together  the 
writings  of  Mofes :  or  they  might  learn  writing 
frotn  the  JJraeliteSy  fooner  than  any  other  nation,  as 
being  nearly  related^  in  blood,  and  contiguous  to  them 
in  fituation. 

The  fimplicity  and  uniformity  of  the  Arabic 
tongue  would  alfo  incline  one  to  think  that  the  in- 
habitants of  Arabia  had  alphabetical  writing  early, 
this  having  a  great  tendency  to  preferve  a  fixed 
ftandard  in  a  language.  But  the  Ifhmaelites^  or  MrW/- 
anites^  who  were  nearly  related  to  the  IfraelUes^  or 
the  Kenites^  who  lived  amongO:  them,  might  learn  it 
from  them,  perhaps  even  during  their  abode  in  the 
Wildcrncls.     We  may  obfcrvc  alfo,  th^t  the  Arabic 
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tongue  was  not  only  fixed,  but  perhaps  rendered 
more  regular,  foon  after  the  time  of  Mahomet,  by 
means  of  the  Alcoran,  and  of  the  grammars  that 
were  made  for  this  language  ibme  time  afterwards; 
and'  that,  before .  Mahomei's  time  the  Arabians  had 
little  communicationf  with  their  neighbours,  and 
therefore  would  preferve  their  language  more  pure 
and  fimple. 

The.  changes  which  have  happened  to  languages, 
and  to  the  methods  of  writing  them  fince  the  in- 
vention of  letters,  and  which  are  treated  of  with 
great  copioufiiefs  in  the  writings  .of  grammarians  and 
critics,  afford  innumerable  atteflattons  to  the  dodrine 
of  aflbciation,  and  may,  con verfely,  be  much  illuftra- 
ted  by  it.  But  the  full  detail  of  this  mult  be  left  to 
thofe,  who  are  well  fkilled  in  the  feveral  ancient  and 
modern  languages. 


PROP.    LXXXIV. 

^0  explain  the  general  Nature  of  a  pbilq/bpbical  Lan- 
guagey  and  bint  Jome  Methods,  in  which  it  might  be 
conftruSted,  upon  the  foregoing  Principles^ 

If  we  fuppofe  mankind,  poilefled  of  fuch  a  lan- 
guage, as  that  they  could  at  pleafure  ,de;aote  all 
their  conceptions  adequately^  i4.^.  without  aqy  defi- 
ciency, fuperfiuity,  or  equivocation;  if,  moreover, 
this  language  depended  upon  a  few  principles  aflumed, 
not  arbitrarily,  but  becaufe  they  were  the  ihqrceft  and 
beft  pofiible,  and  grew  on  from  the  fame  principles 
indefiqicely,  fo  as  to  correfpond  to  every  advance^nent 
in  the  knowledge  of  things,  this  language  might  be 
termed  a  philofophical  one,a|id  would  as  much  exceed 
any  of  the  prefent  languages,  as  a  paradifiacal  ftate 
does  the  mixture  of  happinefs  and  mifery,  which  has 
been  our  portion  ever  fince  the  fall.     And  it  is 
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no  improbable  fuppcrfition,  that  the  language  given 
by  God  CO  Adam  and  Eve^  before  the  fall,  was  of  this 
kind ;  ^nd,  though  it  might  be  narrow,  anfwered  all 
their  exigencies  pcrfedtly  well. 

Now  there  are  feveral  methods,  in  which  it  does 
not  feem  tmpoflfible  for  mankind  in  future  ages  to 
accomplilh  io  great  a  defign. 

Thus,  Firft,  They  may  examine  all  the  ppffible 
limple  articulations  of  which  their  organs  are  capable, 
with  all  the  combinations,  or  complex  articulate  (bunds, 
that  refult  from  them,  and  thb  relations  which  thefe 
bear  one  to  another,  and  afllgn  to  each  refpeflively 
fuch  fimple  and  complex  ideas,  and  fuch  variations 
of  the  laft,  as  a  deep  infight  into  the  nature  of  things, 
objedts,  ideas,  the  powers  of  thfc  human  mind,  &c. 
fball  demand  by  a  natural  claim,  fb  as  to  make  every 
expreflion  the  (horteft  and  beft  poflible.  And  though 
this^  in  our  prefent  ftate  of  ignorance,  cannot  but 
ieem  an  imprafticable  projeft,  yet  the  fame  ignorance 
fhould  teach  us,  that  we  can  form  no  notions  at  all 
of  the  great  increafe  of  knowledge,  which  may  come 
in  future  ages>  and  which  (eems  promifed  to  come  in 
the  latter  happy  times  predicted  by  the  prophecies. 
However,  the  great,  and  to  former  times  inconceiv- 
able, advancement  of  knowledge,  which  has  been 
mafde  in  the  nVo  laft  centuries,  may  help  a  little  to 
qualify  our  prejudices. 

Secondly,  If  all  the  iimpie  articulate  founds,  with 
all  the  radical  words,  which  arc  found  in  the  prcfcnt 
languages,  were  approprrated  to  objefts  and  ideas 
'agreeaMy  to  the  prefent  fcnfcs  of  words,  and  their 
fitriefs  to  reprcfcfft  objefts  and  ideas,  io  as  to  make 
ill  confiftent  *rith  itfelf ;  if,  fiirther,  the  beft  rules  of 
etymology  and  fyntax  were  feteacd  from  the  prefent 
languages,  and  applied  to  the  radical  words  here 
fj^en  of,  fo  as  to  render  them  capable  of  expreffing 
all  the  variations  in  objedts  anjd  ideas,  as  ftir  as  pof- 
Hble,  %e.  fo  as  to  grow  proportionably  to  the  growth 
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of  knowledge,  this  might  alfo  be  ceraied  a  phtlofo- 
phical  language;  and,  though  more  imperted;  and 
narrow  than  the.  laft,  yet  feems  more  poflible  to  be 
brought  to  execution  and  praflice. 

Thirdly,  If  fuch  fimple  articulations  as  are  now 
wanting  in  the  Hebrew  alphabet  were  added  to  it, 
and  its  radical  words,  compofed  of  all  the  combi* 
nations  of  twos  and  threes  completed,  proper  fimple 
fenfes  being  afligned  to  them,  from  other  languages 
fuppofe,  and  particularly  from  the  Arabicj  CbaUee, 
Syriacy  and  SamarUany  as  in  Caftdlus's  Lexicon,  and 
other  books  of  a  like  kinds  if,  farther,  fuch  new 
rules  of  etymology  and  fyntax  were  added  to  thofe 
which  take  place  at  prelent  in  the  Biblical  Hebrew^  as 
this  increafe  of  the  radicals^  and  application  of  the 
language  to  the  whole  aggregate  of  obje£ts  and  ideas 
requires ;  we  fhould  have  a  much  more  (imple,  precile 
and  extenfive  language,  than  any  now  in  being.  It 
would  alfo  be  eafy  to  be  underftood  by  the  Jews  in 
all  quarters  of  the  world.  For  moft  of  them  have 
fome  knowledge  of  the  Biblical  Hebrew^  and  many 
underftand  the  Rabbinical,  which  feems  tabe  formed 
upon  a  plan  not  very  unlike  that  here  propofed,  though 
without  any  exprefs  defign ;  and  to  which,  therefore, 
a  due  regard  ought  to  be  had  by  any  one,  who  fhould 
attempt  to  execute  this  plan*  Many  eaflern  nations, 
and  the  Mabometahs  every  where,  would  ^l(b  be  expert 
in  learning  this  language,  from  the  relation  and 
refemblance  which  it  would  bear  to  languages  already 
known  by  them ;  and  it  would  be  eafier  to  be  learnt 
by  perfeft  novices  than  any  other,  on  account  of  its 
greater  fimplicity  and  regularity.  A  diftionary  might 
be  made  for  it  in  itfclf ;  the  Biblical  Hebrew^  where 
its  fenfe  is  determinate  and  known,  being  the  bafis, 
6t  thing  given. 

"  In  the  mean  time,  where  the  writer  endeavours  to 
exprefs   himfdf  with   plainnefs,    fincerity,    and   prc- 
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cifion,  being  firft  duly  qualified  by  the  knowledge  of 
his  fubjedt^  and  the  reader  pays  a  due  regard  to 
him,  as  his  teacher,  for  the  then  prefenc  tinie,  by 
uGng  fufficient  induftry  and  candour,  the  ill  efiefts 
of  the  confufion  of  tongues  become  evanefcent  in 
rcfpef):  of  them.  But  it  would  be  happy  to  take  away 
all  occafion  of  miftake  from  the  bulk  of  mankind, 
and  to  give  them  an  opportunity  of  learning  impor- 
tant truths  with  more  eafe  and  certainty,  and  in  a 
ihorter  time,  than  they  can  at  prefent. , 

It  may  not  be  amifs  to  add  here,  that  Mr.  Byr(m\ 
method  of  fliort-hand  affords  an  accurate  and  elcr 
gant  inftance  of  the  poffibility  of  proceeding  in  fucb 
matters  upon  fimple  and  phllofbphical  principles; 
his  (hort-hand  being  a  real  and  adequate  reprefen- 
tation  of  the  founds  of  the  Englijb  tongue,  as  far  as 
is  neceifary  for  determining  the  fenfe,  and  that  in  the 
(hortefl  manner  poffible.  If  we  were  pofieiled  of  a 
philofophical  language,   it  ought  to  be  denoted  by 

this  charader,  mutatis  mutandis. 

\. 

PROP.    LXXXV. 

^0  illuftrate  and  confirm  the  general  DoSrine  of  AJfocia^ 
tion  by  the  f  articular  AJfociationSy  that  take  Place  in 
re/peS  of  Language. 

This  has  been  done,  in  great  meafure,  already,  in 
the  corollaries  to  the  twelfth  propofuion.  I  will 
here  infert  fome  obfervations  of  a  like  kind,  which 
would  have  interrupted  the  reader  too  much  in  that 
place,  but  may- properly  follow  the  account  of  language 
given  in  this  fedtion* 

Let  ay  by  Cj  //,  &c.  the  feveral  letters  of  an  al* 
phabet  fuppofedto  be  fufficiently  extenfive  for  the. 
purpofe,  reprcfent  refpeftivcly  the  feveral  fimple 
fenfible  pleafures  and  pains,  to  which  a  child  becomes 
fubjed  upon  its  firfl  entrance  into  the  world.     Then 
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will  the  various  combinations  of  thefe  letters  repre- 
fent  the  various  conibinations  of  pleafures  and  pains> 
formed  by  the  events  and  incidents  of  human  life ; 
and,  if  we  fuppofe  them  to  be  alfo  the  words  of  a 
language,  this  language  will  be  an  emblem  or 
adumbration  of  our  paflage  through  the  preient  life  ; 
the  ieveral  particulars  in  this  being  reprefented  bjr 
analogous  ones  in  that. 

Thus  the  reiterated  impreflions  of  the  fimple  (en* 
fible  pleafures  and  pains  made  upon  the  childj  io  a& 
to  leave  their  miniatures,  or  ideas,  are  denoted  by 
his  learning  the  alphabet  \  and  his  various  aflbciations^ 
of  thefe  ideas,  and  of  the  pleafures  and  pains  them- 
felves^  by  his  putting  letters  and  fyllables  together^ 
in  order  to  make  words:  and  when  aflbciation  ^as 
lb  far  cemented  the  component  parts  of  any  aggre- 
gate of  ideas,  pleafures  and  pains,  together,  as  that 
they  appear  one  indivifible  idea,  pleafure  or  pain,  the 
child  muft  be  fuppoied  by  an  analogous  aflbciation 
to  have  learnt  to  read  without  fpelling. 

As  the  child's  words  become  more  and  more 
polyfyllabic  by  compofition  and  decompofition,  till  at  . 
length  whole  clufters  run  together  into  phrafes  and 
fentenccs,  all  whofe  parts  occur  at  once,  as  it  were, 
to  the  memory,  fo  his  pleafures  and  pains  become 
more  and  more  complex  by  the  combining  of  combi- 
nations ;  and  in  many  cafes  numerous  combinations 
concur  to  form  one  apparently  fimple  pleafure. 

The  feveral  relations  of  words,  as  derived  from 
the  fame  root,  as  having  the  fame  prepofitions  and 
terminations,  &c.  reprefent  correfpooding  relations 
in  the  compound  ideas,  pleafures  and  pains. 

When  the  conoplex  pleafures  and  pains,  formed 
fiom  miniatures  of  the  Tenfible  ones,  become  the 
means  of  gaining  other  and  greater  pleafures,  viz.  by 
fading  from  frequent  repetition,  and  fo  becoming 
mere  ideas,  or  by  any  other  method,  we  muft  fuppofe, 
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that  oqr  prefcnt  knowledge  in  language  is  ufed  as  a 
rpcans  bi  attaining  farther  knowledge  in  it. 

As  the  fight  and  found  of  words,  ioiprefled  upon 
us  on  common  occaGohs,  •  do  not  ac  all  fuggeft  the 
original  of  thefc  words  from  fimple  letters,  this 
being  a  light  in  which  grammarians  and  linguifts 
alone  confider  words,  fo  the  complex  pleafures  and 
pains  may  pais  over  men's  minds,  and  be  felt  daily, 
and  yet  not  be  confidered  by  them  as  mere  combina- 
tions, untefs  they  be  peculiarly  attentive  and  inquifi- 
tive  in  this  refpe£t. 

This  companion  may  ferve  as  a  method  of  aOifl- 
ing  the  reader's  conceptions,  in  refpeft  of  the  man- 
ner in  which  combinations  of  miniatures  are  foripcd. 
It  is  alfo  a  confiderable  evidence  in  favour  of  the  ge* 
neral  dodlrine  of  aflbciation,  fince  language  is  not 
only  a  type  of  theie  aflbciated^  combinations,  but 
one  part  of  the  thing  typified.  Was  human  life 
perfedt,  our  happinefs  in  it  would  be  properly  repre- 
fented  by  that  accurate  knowledge  of  things  which 
a  truly  philofophical  language  would  give  us.  And 
if  we  fuppofe  a  number  of  perfpns  thus  making  a 
progrefs  in  pure  unmixed  happinefs,  and  capable 
both  of  e^cpreffing  their  own  feelings,  and  of  undcr- 
ftanding  thofe  of  others,  by  means  of  a  perfeft  pnd 
adequate  language,  they  might  be  like  new  fcqfes 
and  powers  of  perception  to  each  other,  and  .both 
giv<J  to  and  receive  from  each  other  happinefs  indefi- 
nitely. But  as  human  life  is,  in  fa6t,  a  mixture  of 
happinefs  and  mifery,  fo  all  our  languages  mud, 
from  the  difierence  of  our  aflbciations,  convey  falfe- 
hood  as  well  as  truth,  as  above  noted.  And  yet,  fince 
our  imperfeft  languages  improve,  purify,  and  correft 
ihemfelves  perpetually  by  thcmfelves,  and  by  other 
means,  fo  that  wc  may  hope  at  laft  to  obtain  a  lan- 
guage, which  Ihall  be  an  adequate  repreftntation  of 
ideas,  and  a  pure  channel  of  conveyance  for  truth, 
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akMie^  analogy  feeim  to  fuggeft^  that  thb  mixture  of 
plea  fares  smd  paiiis».  whdch  we  now  experience^  wiil 
gradually  tend  to  a  colle^^ion  «of  pure  pleafures  only, 
and  that  affociation  may  be  the  means  of  efFedking 
this,  as  remarked  in  the  ninth  corollary  of  the  four- 
teenth propofitton. 

SCHOLIUM-    ' 

•  « 
Mufical  (bunds  afford,  like  articulate  ones,  various 

inlhnces  of  the  power  of  aflbciation.     It  ought  to 

be  remarked  here  aKb,  that  the  concords  formed  from 

the  twelve  femkones  in  the  odtave,    are  more  in 

number  than  the  difcords ;  and  that  die  harlhneis  of 

thefe  laft  pafles  by  degrees  into  the  limits  of  plealure, 

pardy  from  frequent  repetition,    partly  from  their 

aflbciations  wich  concords. 

The  doctrine  of  aflbciadon  may  likewife  be  iHuf- 
trated  by  that  of  colours.  Thus,  let  the  feven  pri* 
mary  colours,  with  their  (hades,  reprefent  the  ori* 
gioal  fenfible  .pleafures  1  then  will  the  various  aflbci- 
ated  pleafures  of  human  life,  fuppoHng  that  we  en« 
joyed  a  ftate  of  unmixed  happinefs,  be  reprefented 
by  the  compound  vivid  colours,  which  natural  bo- 
dies, of  regular  makes,  and  ftrong  powers  of  re- 
flexion, exhibit  to  the  eye.  White,  which  is  com* 
pounded  of  all  the  colours  reflcAed  jcopioufly,  and 
which  yet,  as  far  as  the  e^e  can  difcern^  bears  no  re- 
iemblance  to  any  of  them,  would  repre(ent  a  ftate  of 
great  mental  happinefs,  ultimately  deduced  from  all 
the  fenfible  pleafures,  and  in  which  notwithftaoding> 
the  perfon  himfelf  diftinguifhes  no  traces  of  any  of  ' 
thefe.  And,  agreeably  to  thia,  light,  brightnefs,  and 
whitenefs,  are  often  put  for  perfedtion,  purity,  and 
happinefs,  as  obfcurity,  blacknefs,  and  darknefs,  are 
for  imperfeftion  and  mifery.  Be(ides  white,  there 
are  other  compound  colours,  which  bear  liule  or  no 
refemblance  to  any  of  the  primary  ones,  as  well  as 
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many  in  which  fonre  primary  roloiur  is  evidently  pre* 
dominant  Thefe  reprefent  the  feveral  kinds  and  de-- 
grees  of  inferior  compound  pleafures,  fome  of  which 
are,  according  to  common  eftimation,  quite  fordga 
to  the  fenfes,  whilfl:  others  are  manifeftly  tinged  with 
pleafant  ienfations,  and  their  miniatures. 

If  the  moderate  agitations  which  light  caufcs  in 
bodies,  when  it  is  by  them  reflefted  back  upon,  or 
tranfmitted  to  other  bodies,  be  fuppoied  to  corrcipond 
to  pleafant  vibrations  in  the  nervous  fyftem  s  and  the 
greater  agitations;  which  it  excites  in  thole  that  ab- 
forb  it,  to  the  violent  vibrations  in  which  pain  confifts  j 
then  the  colours  of  natural  bodies,  ibme  of  which  in^ 
cline  to  light,  and  fome  to  darknefs,  and  that  with 
all  the  poffible  varieties  and  mixtures  of  the  primary 
colours,  may  be  confidered  as  the  language  by  which 
they  exprefs  that  mixture  of  pleafures  and  pains  in 
human  Jife,  to  which  their  agitations  are  fuppofed 
to  correfpond.  And  here  again  we  may  obferve,  that 
though  there  are  fome  natural  bodies,  which  abforb 
and  ftifle  within  themfelves  almoft  all  the  light  which 
they  receive,  and  which  accordingly  are  dark,  black, 
and  unpleafant  to  the  beholders,  yet  the  greateft  part 
of  natural  bodies  either  refle&  lively  colours,  or  re- 
fledl:  fome,  and  tranfmit'  others,  or  tranfmit  all  the 
colours  freely.  And  this  type  is  alfo,  in  part,  the 
thing  typified,  inafmuch  as  agreeable  and  difagrce* 
able  colours  make  part  of  the  original  pleafures  and 
pains  of  human  life* 

Compound  taftes  may  likewife  illuflrate  aflbci^ 
ation ;  as  above  noted  under  the  twelfth  propofition  : 
for  where  the  number  of  ingredients  is  very  great, 
as  in  Venice  treacle,  no^  one  can  be  tailed  diftinftly  5 
whence  the  compound  appears  to  bear  no  relation  to 
its  component  parts.  It  is  to  be  obfcrvcd  farther, 
that  ingredients  which  are  fcparately  difagreeable,  of- 
tca  enter  compounds,  whofe  taftes  are  highly  agree- 
able.   Now  in  thefe  /cafes  either  the  oppofite  taftes 
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muft  coal^efce^into  one,  which  pleafi^s  from  the  propol- 
lence  of  agreeable  taftes  upon  the  whole,  as  foon 
as  the  aflbciation  is  cemented  fofEciently,  or  elfe  the 
difagreeable  taftes  muft,  by  frequent  repetition,  fall 
Within  the  limits  of  pleafure  at  laft ;  which  feems 
rather  to  be  the  truth. 

The  (imilarity  of  the  three  inftances  of  this  fcho- 
Jium  arifes  from  the  analojgy  of  our  fenfes  to  each 
other,  and  (o  our  frame  in  general;  which  is  the 
fum  total  of  all  our  fenfes.  And,  converfely,  they 
confirm  this  analogy. 
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SECT.    II. 

OF  PROPOSITIONS.   AND  THE  NATURB- 

OF  ASSENT. 

PROP.    LXXXVI. 

1 

,   ^0  explain  ihp  Nature  of  Affent  and  Bijfenti  and  t$ 

Jhew  from  what  Caufes  they  arife. 

s 

It  appears  from  the  whole  tenor  of  the  lad  fee- 
tion,  that  aflent  and  diflent,  whatever  their  pre- 
cife  and  particular  nature  aiay  be,  muff  come  under 
the  notion  of  ideas,  being  only  thofe  very  complex 
internal  feelings,  which  adhere  by  aflbciation  to  fuch 
clufters  of  words  as  are  called  propojitions  in  gene- 
ral, or  affirmations  and  negations  in  particular.  The 
fame  thing  is  remarked  in  the  tenth  corollary  to  the 
twelfth  propofition. 

But  in  order  to  penetrate  farther  into  this  difficult 
and  important  point,    I   will  diftinguilh  aflent  (and 
,  by  confequence  its  oppofite,  diflfent)  into  two  kinds, 
rational  and  prafbical ;  and  define  each  of  thefe. 

Rational  aflfent  then  to  any  propofition  may  be 
defined  a  readinefs  to  affirm  it  to  be  true,  proceeding 
from  a  clofe  aflbciation  of  the  ideas  fuggefted  by  the 
propofition,  with  the  idea,  or  internal  feeliitg,  be- 
longifTg  to  the  word  truth  j  or  of  the  terms  of  the 
propofition  with  the  word  truth.  Rational  diflent 
is  the  oppofite  to  this.  This  aflent  might  be 
called  verbal ;  but  as  every  perfon  fuppofes  himfelf 
always  to  have  fufficient  reafon  for  fuch  readinefs  to 
affirm  or  deny,  I  rather  choofe  to  call  it  rational. 

Pradical  aflent  is  a  readinefs  to  aft  in  fuch  man- 
ner as  the  frequent  vivid  recurrency  of  the  rational 
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afient  difpofes  us  to  ad;  and  praftical  diflent  the  con- 
trary, 

Pl-aftittjl  aflcnt  is  therefore  the  natural  and  ncccf- 
fary  confirquence  of  rationalj^  when  fufficicnily  im- 
prefied.  There  are,'  however,  two  cautions  to  be 
fubjoined  here,  viz.  Firft,  That  fome  propofitions, 
mathenriatical  ones  for  inftance,  adnoit  only  of  a  ra- 
tidna)  aflfent,  the  ^radlical  not  being  appied  to  theni 
in  comnnon  cafes.  Secondly,  That  the  praftical  af- 
ient  is  fopDetimes  generated,  and  arrives  at  a  high  de- 
gree of  ftrength,  without  any  previous  rational  af- 
fent,  and  by  methods  that  have  little  or  no  conneftion 
with  it.  Yet  ftill  it  is  in  general,  much  influenced 
by  it,  and,  converfely,  exerts  a  great  influence  upon  it, 
AH  this  will  appear  more  clearly  when  we  come  to  the 
inftances. 

'Let  usnMt  inquire  into  the  caufes  of  rational  and 
pradicat  aflenr,  beginning  with  that  given  to  ma- 
chei'natical  concluOons. 

Now  the  caufe  that  a  pcrfon  affkms  the  truth  of 
the  propofition,'  twice  two  is  four^  is  the  entire  coin- 
cidence of  the  vifible  or  tangible  idea  of  twice  two 
with  tSat  of  four,  as  impreflTcd  upon  the  mind  by  va* 
rious  objefts.  We  fee  every  where,  that  twice  two . 
and  four  are  only  diflfercnt  names  for  the  fame  im- 
prefllon.  And  it  is  mere  aflbciation  which  appro- 
priates the  word  truth,  its  deflnition,  or  its  internal 
ieeiing,  to  this  coincidence. 

Where  the  numbers  are  fo  large,  that  we  are  not 
able  to  form  any  diftin£b  vifible  ideas  of  them,  as 
when  we  fay,  that  12  times  12  is  equal  to  144;  a 
coincidence  of  the  words  arifing  from  fome  method 
of  reckoning  up  12  times  12,  fo  as  to  conclude  with 
144,  and  rcfembling  the  coincidence  of  words  which 
attends  the  juft-mentioned  coincidence  of  ideas "^in  the 
fimpler  numerical  propofitions,  is  the  foundation 
of  our  rational  a(ient.  For  we  often  do,  and  might 
always  verify  the  fknpleft  numerical  propofitions  by 
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reckoning  up  the  numbers.  The  operations  of  ad» 
ditionj  fubtradionj  multiplicationj  divifion^  and  ex-^ 
traction  of  roots,  wi(h  all  the  mod  connplex  ones 
relating  to  algebraic  quantities,  c6n(idered  as  the  ex- 
ponents of  nuaibers,  are  no.  more  than  methods*  of 
producing  this  coincidence  of  words,  founded  jupon 
and  fifing  above  one  another.  And  it.  i$  mere  fiflb*. 
ciation  again,  which  appropriates  the  word  truth  to 
the  coincidence  of  the  words,  or  fymbols,  chat  de* 
note  the  numbers. 

It  is  to  be  remarked,  .however)  that  this  coinci« 
dence  of  words  is,  by  4hofe  who  look  deeper  into 
things,  fuppofed  to  be  a  certain  argument,  that  the 
vifible  ideas  of  the  numbers  under  conHderation, 
as  of  12  times  12,  and  144,  would  coincide^  as  niuch 
as  the  vifible  ideas  of  twice  two  and  four,  were  they 
as  clear  and  diftind.  And  thus  the  real,  and  absolute 
truth  is  faid  by  fuch  perfons  to  be  as  great  in  complex 
numerical  propofitions,  as  in  the  (impleft.  All  this 
agrees  with  what  Mr.  Locke  has  obferved  concerning 
numbers,  viz.  that  their  names  are  neceflary  i&  or^ 
der  to  our  obtaining  diftinA  ideas  of  them  \  for  by 
diilinA  ideas  he  muft  be  underftood  to  mean  proper 
i^iethods  of  diftinguilhing  them  from  one  another,  fo 
as  to  reafon  juftly  upon  them.  He  cannot  mean 
diftind  viiible  ideas. 

In  geometry  there  is  a  like  coincidence  of  lines, 
angles,  fpaces,  and  (olid  contents,  in  order  to  prove 
them  equal  in  Ample  cafes.  Afterwards,  in  complex 
cafes,  we  fubftitnte  the  terms  whereby  equal  things 
arc  denbted  for  each  other, .  alfo  the  coincidence  of 
the  terms,  for  that  of  the  vifible  ideas,  except  in 
the  new  Hep  advanced  in  the  propofition  \  and  thus 
get  a  new  equality,  denoted  by  a  new  coincidence  of 
terms.  This  refembles  the  addition  of  unity  to  any 
number,  in  order  to  make  the  next,  as  of  i  to  20, 
in  order  to  iri.ake  21.  We  have  no  diftinft. vifible 
idea,  cither  of  20  or  ^l\  but  we  have  of  the  differ^. 
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-cnce  between  them,  by  fancying  to  omfclves  a  con- 
fuicd  heap  of  thihg$  fuppofed  or  called  20  in  nufln-' 
ber^  and  then  farther  fancying  i  to  be  added  to  it. 
By  a  like  procefs  in  geometry  we  arrive  at  the  de- 
monftration  of  the  moft  conoplex  propofitions. 

The  propertiei^  oi  numbers  are  applied  to  geome- 
try, in  niany  cafes,  as  when  we  demonftrate  a  lini 
or  fpace  to  be  half  Or  double  of  any  other,  or  in 
any  other  rational  proportion  to  it. 

And  as  in  arithmetic  words  ftand  for  indiftinft 
ideas,  in  order  to  help  us  to  reafon*  upon  therp  as 
accurately  as  if  they  were  diftindl ;  alfo  cyphers  for 
words,  and  letters  for  cyphers,  both  for  the  fame 
purpofe;  fo  letters  are  put  for  geometrical  quan- 
tities alfbv  and  the  agreements  of  the  fir  (I  for  thofe 
of  the  laft.  And  thus  we  fee  the  foundation  upon 
which  the  whole  do6i:rine  of  quantity  is  built ;  for  all 
quantity  is  expounded  either  by  number  or  exten- 
fion,  ahd  their  common  and  fole  exponent  is  alge- 
bra. The  coincidence  of  ideas  is  the  foundation  of 
the  rational  aflent  in  fimple  cafes  \  and  that  of  ideas 
and  terms  together,  or  of  terms  alone,  in  complex 
ones.  This  is  upon  fuppofition  that  the  quantities 
under  confideration  are  to  be  proved  equal.  Biit,  if 
they  arc  to^be  proved  unequal,  the  Want  of  coinci- 
dence *anfwers  the  fame  purpofe.  If  they  are  in  any 
numeral  ratio,  this  is  only  the  introdu6tion  of  a  new 
coincidence.  Thus,  if,  inftead  of  proving  A  to  be 
equ^l  to  B,  we  are  to  prove  it  equal  to  half  By  the 
two  part#  of  B  muft  coincide  with  each  other,  either 
in  idea  or  terms,  and  A  with  one. 

And  thus  it  appears,'  that  the  ufe  of  words  is  ne^ 
ceflary  for  geometrical  and  algebraical  reafoningsv 
as  well  as  for  arithmetical. 

We  may  fee  ^fo,  that  aflbciation  prevails  in  every 
part  of  the  procefles  hitherto  defcribed. 

But  thefe  are  not  the  only  caufes  of  giving  rational 
aflent  to  mathematical  propofitions;  as  this  is  defined 
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above.  The  oiemory  of  having  once  examined  and 
aiiented  to  each  flep  of  a  demondracion,  the  autbo- 
rity  of  an  approved  writer,*  Src,  arc  fufficient  to  gain 
our  aflent,  though  we  underftand  no  more  than  the 
import  of  th^  propofliion;  pay,  .even  though  we  do 
not  proceed  fo  far  as  this.  Now  this-  is  oicre  alfoci- 
ation  again ;  this  memory,  autboniy,  &c.  beings  in 
innumerable  inftahces,  aOpciated.  with  the  before- 
mentioned  Coincidence  of  ideas. and  terms. 

But  here  a  new  circumftance  arjfes.  For  mcffiory 
and  authority  are  Ibmetimes  found  to  ipiflead  i  arid 
this  oppofue  coincidence  of  terms  puts  the  mind  into 
a  ftate  of  doubt,  fo  that  fometimes  truth  may  recur, 
and  unite^itielf  with  the  propofition  uncjer  confider* 
ation,  fometimes  faliehood,  according  as  the  memo- 
ry, authority,  &c.  in  all  their  peculiar  circumftances, 
have  been  aflbciated  with  truth  or  faliehood.  How* 
ever,  the  foundation  of  aflent  is  ftill  the  fame.  I 
here  defcribe  the  faft  only.  And  yet,  fincc  this  fa6k 
muft  always  follow  from  the  fixed  immutable  laws 
of  our  frame,  the  obligation  to  afTent  (whatever  btf 
meant  by  this  phrafe)  muft  coincide  with  the  fa6t. 

And  thus  a  mathematical  propofition,  with  the  ra- 
tional afTent  ordiilent  arifing  in  the  mind,  as  fbon  as 
it  is  prefented  to  it,  is  nothing  more  thar^  a  group  of 
ideas,  united  by  affociation,  /.  ^.  than  a  very  com- 
plex idea,  as  was  afSrmed  above  of  propofitions  in 
general.  And  this  idea  is  not  merely  the  fum  of 
'the  ideas  belonging  to  tlie  terms  of  the  furopofi- 
cion,  but  alfo  includes  the  ideas,  or  internil  feelings, 
whatever  they  be,  which  belong  to  equality,  coin* 
cidence,  truth,  and,  in  fome  cafes,  thofe  of  utility, 
importance,  &c. 

For  mathematical  propofitions  are,  in  fome  cafes, 
attended  with  a  practical  aflent,  in  the  proper  fenfe 
of  thefe  words ;  as  when  a  perfbn  takes  this  or  that 
nlethod  of  executing  a  projefted  defign,  in  coftfe- 
quence  of  fome  mathematical  propofition  aflented  to 
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fram  his  own  'txairtiination>  or^o<)  tb«  aotbority  di 
otters.  Now,  that  which  produces  the  train  of  yb^ 
IttDCary  actions,  here  denoting  the  pra£tical  afleht^  is 
rhc  frequent  recurrency  of  ideas  of  utility  artd  IttV^. 
portance.  Thefe  operate  According  to  the  tliethod  hid 
down,  in  the  twentieth  propofition,  i.  e.  by  aflbciation ; 
and  thdugh  the  rational  afTertc  be  a  previous  leqai;. 
fite,*  yet  the  deg»^e  of  the  pra6tical  ^aflfent  ii  propo*-- 
tional  ta  the  vividneTs  of  thefe  ideas ;  and  tn  moft 
cafes  they  ftrengthen  the  rational  .aflent  by  a  reBcic 
operation. 

Propofiiions  eonterning  natural  bodies  are  of  two 
kinds,  vulgar  and  fcientifical.  Of  the  firft  kind  arc, 
tbat  *mlk  is  wbiity  gold  yelliyWj  that  a  dog  BUth, 
&c,  Thefe  arc  evidently  nothing  but  fbrtping  the 
prefent  complex  idea  beionging'  to  material  objedi 
into  a  propofition,  or  adding  fonie  of  its  cotniiiot^ 
aflbciates,  fo  as  to  make  it  ttiCre  complex.  There 
is  fcarce  room  for  diflent  in  fuch  proptofitions,  they 
being  all  taken  from  common  appearances.  Or  if 
any  doubt  (hould  at ife,  the  matter  mtift  be  con- 
fidered  fcicntifically;  The  aflent  given  to  thefe  pro^ 
pofitions  arifes  fr6m  the  aflbciations  of  the  terms,  as 
well  as  of  the  ideas  denoted  by  them. 
'  In  icientiiical  propofitionfs  concerning  natural  bo^ 
dies  a  definition  is  made,  as  of  gold  from  its  pro^ 
perries,  fijppofe  its  colour,  and  fpecific  gravity,  and 
another  property  or  powA-  joined  to  them,  as  a  con- 
ftan%  or  common  afibciate.  TTius  gold  is  faid  to  be 
ductile,  fixe*  of  fo!uble  in  aqua  regia^  ,Now  to 
perfons,  who  have  made  the  proper  experiments  a 
lufficient  number  of  times,  thefe  words  foggeft  the 
ideas  which  occur  in  thofc  experiments^  and,  con- 
vercfely,  arc  fuggefted  by  them,  in  the  fame  manner 
as  the  vulgar  propofitions  above-mentioned  fuggeft 
and  are  fuggefted  by  common  appearances.  But 
then,  if  they  be  feientifical  perfons,  their  readinefs  to 
affirm^  that  gold  is  foluble  in  aqua  regia  univerfally, 
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firifes  alio  from  the  ;experiments  of  others,  and  froni 
their  own  and  other's^  obfervations  on .  the  conftaocy 
and  tenor  of  nature.  They  know,,  that  the.  co]Qur» 
and  fpecific  gravity,  or  almoft  any  two  or  three  re* 
rnark^ble  qualities  of  any  natural  body,  infer  the  reftf 
being  never  found  without  tbeo).  This  is  a  general 
truth  \  and  as  thefe  general  tecois  are  obierved  to  coin^ 
cide,  in  fa£t,  in*  a  great  variety  of  inftances,  fo  they 
Goipcide  at  once  in  the  ; invagination,/  when  .  applied 
to  gold,  or  any  other  natural  body,  in  particular. 
The  coincidence  of  general  terms  is  alio  obferved 
to  infer  that  of  the  particular  cafes  in  many  inftances, 
be(i()es  thqfe  of  natural  bodies  j  and  this  unites  the 
fubjeA  and  predicate  of  the  propofition,  gold  is  fohUe 
in^  aqua  regia^  farther  in  rhofe  who  penetrate  .fliU 
deepec  into  abftrad-  fpeculations.  :And  hence  we 
pnay  fee,  as  beifore,  Firft,  That  terms  or  words .  arc 
j^folutely  neceflaryto  the  art  of  reafooing ;  Secondly, 
That  our  a0ent  is  here  alfo,  in  every  ftep  of  the 
procefs,  deducible  from  aifpciation. 

The  propofitions  formed  concerning  natural  bodies 
are  often,  attended  with  a  high  degree  of  pra&ical 
aftent,  arifing  fihiefly  from  fonr)e  fuppofed  utility 
and  importance,  and  which  is  no  ways  proportional 
to  the  foregoing,  or  other  fuch  like  allowed  caufes  of 
rational  aflent*  And  in  fome  caies  the  praftical  af- 
fent  takes  place  before  the  rational.  But  then,  after 
fonne  time,  the  rational  alTent  is  generated  and  cemented 
moft  firmly  by  the  prevalence  of  the  praflical.  This 
procefs  is  particularly  obferyable  in  tl#  regards  paid 
to  medicines,  i.  e.  in  the  rational  and  praftical  afTent 
to  the  propofitions  concerning  their  virtues. 

It  is  to  be  obferved,  that  children,  novices,  un- 
learned perfons,  &c,  give,  in  many  cafes,  a  praflical 
afTent  upon  a  fingle  inftance ;  and  that  this  arifes  from 
the  firft  and  fimpleft  of  the  afTociations  here  coqfi- 
dered.  The  influence  of  the  pradical  afTent  over 
the  rational  arifes  plainly  from  their  being  joined  toge- 
ther 
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fher  in  io  many  cafes*     Thor  vitidnefs  of  the,, ideas  ' 
arifing  from  the  fuppofed  utility^   importaiic^)  ^&c« 
does  alio  unite  the  fubjed);  and  predicate  iboi^r  and 
ctofer^  agreeably  to.  what  has  been  obferve4  in  .the 
general  accf^Unt  of  affixr^tion.      ;  • 

The  evid^nce^  fc^  paft  lads  ar;e  a  man^s  own-  ipe-^ 
inory,  and  the  authority  ofrOtbers.  Tbei^  are  rth« 
ufual  aflbciates  of  uue  p^ft-  fa^s^  yndep  proper 
reftriAions^ ''  and  therefore  beget  the  re^idinefs;  to 
affirm  a  paft  fa£);  to  be  true,  /.  ^,  the  rational  afient* 
The  integrity  and  knowledge  of  the  witneflesi  being 
|he  principal  reftridion,  or  reqjjjiljite)  in  the  m^co.W€s 
of  paft  fads,  become  principal  a0bciates  to-.tJie^flfeD.t 
to  them  I  af)^  the  <;of>trary  qualities  to  diflentr  -  I'l 

;If  it  be  ^ike^rv  how  a  n^rrdtjon  of  an.  events 
fuppofed  to  be  certainly  true^  fi]ppofed  doubtful,  or 
fuppoied  entirely  Bditious,  diftersi  in  its  eflp/ed  upon 
the  mind,  in  thp  three  circum.fti^nces  here  ii)I<ged« 
the  words  being  the  fame  in  each,  I  anfwer,  firftj 
in  having  the  terms  tfue^  dmbtful^  and  fiSitiouf^ 
with  a  variety > of  ufua}  alSKiates  to  theie,  wd.tbe 
correfponding  .  internal  feelings  of,  rcfp^d,  anxiety^ 
diflike,  &c.  conneded  with  them  refpedively^  wheiqi^ 
the  whole  effeds^  exerted  by  each  upon  the  mindi 
will  differ  confiderably  from  one  another*  Secopdlj^^ 
If  the  event  be  of  an  interefting  nature,  as  a  greai 
advantage  accruing^  the  death  of  a  near  .fr^i^(^ ;  the 
pfFeding  relaped  i^^as  will  recur  bftener,  and^  Sy  fb 
recurring  agitate  the  mind  more,  in  proportion  tp  the 
fuppofed  truth  of  the  event.  And  it  confirms .  clii^ 
that  the  frequent;  recurrency  of  an  interefting  event, 
fuppofed  doubtful,  or  even  fiditious,  does,- by.  de^ 
grees,  make  it  appear  like  a  real  one,  as  in  reveries, 
reading  romances,  ieeing  plays,  &<:.  The  afFedioo 
of  m/ind  may  be  called  the  pradical  afTent  to  pa(( 
fads ;  and  it  frequently  draws  after  it  the  rational,  ay 
mthe  other  inftances  above  alleged* 
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The  evidence  for  future  fafts  is  of  the  fame  kind 
with  chat  for  the  proportions  concerning  natural  bo- 
dies/bei^ng  like  it,  taken  fi^om  indudtion  and  ana- 
logy. This  IS  the  caufe  of  the  rational  allent*  The 
praftical  depends  upon  the  recurrency  of  the  ideas^ 
and  the  degree  of  agitation  produced  by  them  in  the 
ftilnd.  HencSe  re^ftton  makes  the  |>ra£tical  alftnc 
grow  for  a  long  time  after  (he  rational  is  arifen  to 
\&  height ;  or  if  the  pradical  arifes  without  the  ra-^ 
tibnal)  in  ^ny  confiderable  degree,  which  is  often  the 
eiafb,  it  will  generate  the  rational.  Thus  the  fan- 
gui^e  are  apt  to  believe  and  aflert  what  they  hope; 
and  th6  timorous  what  they  fear. 

Thcrelire  many  fpecolative,  abftra^ed  propoHtions 
ifi  togic,  metaphyfics,  •  ethics,  coritrbverlial  divinity, 
&Crf  the  evidence  for  which  is  tbtj  coincidence  or 
iMiogy  of  the  abftrad  terms,  in  certain  particular 
c{>{>iicaftiotra  of  them,  or  as  confidered  in  their  gram- 
matical relations.  This  caufea  the  rational  aflfent. 
As  to  the  pradiealaflfefit  or  dillent,  it  arifes  from  the 
kteas-  iftf  importance,  reverence,  pi^y,  duty,  ambi* 
ttefl,  jealoufy,  envy,  (elf-intereft,  &c.  which  intcr- 
*Wtx  thcmfelves  in  thcfc  fubjtfts,  and,  by  doing  foi 
in  fofne  Cafes  add  great  ftr^ngth  to  the  rational  af- 
itx\i\  in  others  deftroy  it,  and  convert  it  into  its 
dppofife. 

And  thus  it  appears,  that  rational  ailent  has  dif- 
fcreht  caoles  in  propofitions  of  different  kinds,  and 
practical  likewife;  that  the  caufes  of  rational  are  alfo 
different  from  thole  of  praftical;  that  there  is  how- 
c^^,'  a  great  affinity,  and  general  refemblance,  i^n 
all  the  caufes ;  thiat  rational  and  pra<5lical  aflfent  exert 
a  perpetual  reciprocal  effeft  upon  one  another;  arfil 
cbnfequently,  that  the  ideas  belonging  to  aflcnt  and 
drflbiit,  and  their  equivalents  and  relatives,  are 
highly  complcK  ones,  unlcfs  in  the  cafes  of  very  fim^ 
pic  propofitions,   fucb  as  mathematical  ones.     For; 
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()efides  the-  coincidence  of  ideas;  ^and  terms>  they:  ink 
elude  in  other  cafesv  ideas  of  otility,  importance^ 
refpedl:,  difFcf^edt^  ridicule^  religidus  affedioDS)  hdpe, 
fear,  &c.  and  bear  fmae  grofs  ^ general  propOHion 
to  the  vividne(s  of  theie  ideas. ' 

Cor.  I.  When  a  perfon  faya  sviJio  meliora  pra^ 
ioque,  deteri&ra  Jequor ;  it  (hews  that  the  ratioiial  and 
praftical  aflcnt  are  at  variance,  that  they  have  oppo- 
fite  caufes,  and  chat  neither  of  chefe  has  yet  tfeftroyed 
the  other. 

CoR.  2.  The  rational  and  praAical  faith  in  reli« 
gious  matters  are  excellent  means  of  begetting  each 
other. 

CoR.  3.  Vicfbus  men,  u  e.  all  perfbns  who  wsmt 
pradtcal  faith,  moft  be  prejudiced  againft  the  bifto* 
rical  and  other  rational  evidences  in  favour  of  rev-eakd 
religion. 

Cor.  4.  It  is  •  impoflTible  any  perfon  (hoold  be  (b 
fceptical,  as  not  to  have  the  complex  ideas  denoted  by 
aflent  and  di0enc  aflbctated  with  a  great  variety  of 
propofitions,  in  the  fame  manner,  as  in  other  perfonsj 
juft  as  be .  muft  have  the  fame  ideas  in  general  affixed 
to  the  words  of  his  native  language,  as  other  men 
have.  A  pretended  fceptic  Is  therefore  no  more  than 
a  perfon  who  varies  from  the  comoDon  ofage  in  his 
application  of  a  certain  let  of  words,  viz.  truth,  cer- 
tainty, aflfent,  diiTem,  &c. 

Cor.  5.  As  there  is  a  foundation  for  unity  amongft 
mankind  in  the  ule  and  application  of  words,  (b 
there  is  for  a  unity  in  the  aflent,  or  complex  ideas 
belonging  to  propofitions;  and  a  philofophical  Uih- 
guage,  or  any  other  method  of  bringing  about  the 
iirft  unity,  would  much  conduce  to  this.  A  careful 
examination  of  things,  of  the  world  natural,  the  hu- 
man mind,  the  fcriptures,  would  conduce  much  ilfo. 
But  candour,  fimplicity,  and  an  humble  fcnfe  of  our 
own  ignorance,,  which  may  be  called  a  religious  or 
chriftian  fccpticifm,   is  the   principal   requifite,    and 
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that  without  which  this  piut  of  the  confufion  at 
can  never  be  rensedied.  When  rel^ion  has  equally 
and  fijlly  abibrbed  different  perfons^  fo  that  God  is,  in 
refpedfc  oC  them,  all  in  ^11,  as  far  a^  the  prefent  con*- 
dition  of  mortality  will  permit,  their  praftical  afient 
inuft  be. the  fame ;  and  therefore  their  rational  cannot 
differ  long  or  widely. 

The  ideas  and  internal  feelings  which  arife  in  the 
mindy.  from  words  and  propofitions,  may  be  com- 
pared to,  and  illuftrated  by,  thofe  which  the  ap^ 
pearances  of  different  perfons  excite.  Suppofe  two 
perfons,  yf  and  B,  to  go  together  into  a  crowd,  and 
there  each  of  them  to  fee  a  variety  of  perfons  whom 
he  knew  in  different  degrees,  as  well  as  many  utter 
ftrangers.  yf  would  not  have  the  fame  ideas,  and 
aflbciations  raifed  in  him  from  viewing  the  feveral 
faces,  dreffes,  &c.  of  the  perfons  in  the  crowd,  as 
B»  partly  from  his  having  a  difierent  knowledge 
of»  and  acquaintance  with  them^  partly  from  difr 
ferent  prcdifpoGtions  to  approve  and  difapprove.  But 
let  ji  and  B  become  equally  acquainted  with  them 
and  acquire,  by  education  and  affociation,  the  fame 
predifpofitions  of  mind,  and  then  they  will  at  laft 
make  the  fame  judgment  of  each  cf  the  perfons 
whom  they  fee. 

Cor,  6,  Religious  controverfies  concerning  ab- 
draft  propoGtions  arife  generally  from  the  di^rent 
degrees  of  refpeft  paid  to  terms  and  phrafes,  which 
conduce  little  or  nothing  to  the  generation  of  pradti* 
cal  faith,  or  of  love  to  God,  and  truft  in  him  through 
Cbrift- 
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PROP.    LXXXVII. 

To  deduce  Rules  for  the  AJcertainment  of  Truths  Md 
Advancement  of  Knowledge^  from  she  mathematical 
Mefbads  of  confidpring  ^antitj. 

This  is  done  in  the  .doArine  of  chances^  vithVe- 
fpefl:  CO  the  events  there  confidered.  And  though 
we  ieldon)  have  fuch  precife  daia^  in  mixed  fciences 
as  are  there  aKTumed,  yet  there  are  two  remarks  of 
vttj  general  ufe  and  application^  deducible  from 
the  doctrine  of  chances. 

Thus,  Firft,  If  the  evidences  brought  for  any  pro- 
pofition,  fad,  &c.  be  dependent  on  each  other,  f^ 
that  the  Hrft  is  required  to  fupport  the  fecond,.  the 
fecond  to  fupport  the  third,  &c.  /•  e.  if  a  failure  of 
any  one  of  the  evidences  renders  all  the  reft  of  no 
value,  the  feparate  probability  of  each  evidence  muft 
be  very  great,  in  order  to  make  the  propofition  cre- 
dible i  and  this  holds  fo  much  the  more,  as  the  de- 
pendent evidences   arc   more    numerous.      For  in- 

ftance,  if  the  value  of  each  evidence  be  — ,  and  the 

number  of  evidences   be  ny  then  will  the  refulting 

probability  be  — ^.     I  here  fuppoie  abfolute  certainty  ^ 

to  be  denoted  by  1 1  anjd  confequently,  that  a  can  ne^ 

ver  be  lefs  than  i.     Now  it  is  evident,  that— -de- 

creafes  with  every  increaie  both  of  a  and  n. 

Secondly,  If  the  evidences  brought  for  any  pro- 
pofition, fa6b,  &c.  be  independent  on  each  other,  u  e. 
if  they  b%  not  neccflary  to  fupport  each  other,  but 
concur,  and  can,  each  of  them,  when  eftablifhed  upon 
its  own  proper  evidences,  be  applied  direftly  to  efta- 
blifh  the  propofition,  fad,  &c,  in  queftion,  the  de- 
ficiency in  the  probability  of  each  muft  be  very  great, 
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in  order  to  render  the  propofition  perceptibly  doubt- 
ful; and  this  hoids  fo  much  the  more,  as  the  evi- 
dences are  more  numerous.  For  inftance,  if  the  evi- 
dences' be  all  equal,  and  the  common  deficiency  in 

6ach  be  —y  if  alfo  the  number  of  evidences  be  »  as 

a 

before,  the  deficiency  of  the  refuking  probability  will  be 
no  more  than  — -,  which  is  pra6bically  nothing,  where 
a  and  n  are  confiderable*  Thus  if  a  and  n  be  each 
equal  co  lo, will  be ,  or  only  i  in 

r  a"  io»ooo,ooo/>oo  ' 

ten  thoufand  millions)  a  deficiency  from  certaiaty* 
which  is  utterly  imperceptible  to  the  human  mind. 

It  is  indeed  evident,  without  having  recouife  to 
the  dpftrine  of  chances,  that  the  dependency  of 
evidences  makes  the  refolting  probability  weak,  their 
independency  ftrong.  Thus  a  report  pafiing  from  one 
original  author  through  a  variety  of  fucceilive  hands 
k)fes  much  of  its  credibility,  and  one  attefted  by  a 
variety  of  original  witnefles  gains,  in  both  cafes^ 
according  to  the  number  of  fucceffive  reporters,  and 
original  witnefles,  though  by  no  means  proportion- 
ably  thereto.  This  is  the  common  judgment  of  man- 
kind, verified  by  obfcrvation  and  experience.  But 
the  mathematical  method  of  confidering  thefe  things 
is  much  more  precife  and  fatisfaflory,  and  differs 
from  the  common  one,  juft  as  the  judgment  made  of 
the  degrees  of  heat  by  the  rfiermometer  does  from 
that  made  by  the  hand. 

We  may  thus  alfo  fee  in  a  (horter  and  Ampler  way, 
that  the  refulting  probability  may  be  fufEcicntly  ftrong 
in  dependent  evidences,  and  of  little  value  in  inde- 
pendent ones,,  according  as  the  feparate  probability  of 
each  evidence  is  greater  or  lefs.  Thus  thb  principal 
fafts  of  ancient  hiftory  are  not  lefs  probable  prafti- 
cally  now,  than  ten  or  fifteen  centuries  ago,  nor  lefs  fo 

then, 
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then^    than   in  the  times  immediately  fucceedtng  -, 
becaufe  the  diminutioQ  of  evidence  in  each  century  is 

imperoeptible.     For,  if—  be  e^qual  to  i>  — ^  will  be 
equal  to  i  alfq ;  and  if  the  deficiency  of  -i-  from  t 

be  extremely  fmall,  that  of will  be  extremely  fmall 

alio,  unlefs  n  be  extremely  great.     And  for  the  fame 
reafon  a  large  number  of  weak  arguments   proves 

little;  for -^  the  deficiency  of  each  argument,  being 

extremely  greats  — jp-,  the  refulting  deficiency  of  inde- 
pendent evidences,  will  be  extremely  great  alfo. 

It  appears  likewiie,  that  the  inequality  of  the  Sepa- 
rate evidences  does  not  much  afieft  this  reafoning. 
In  like  manner,  if  the  number  of  evidences,  depen- 
dent or  independent,  be  great,  we  may  make  great 
concefFions  as  to  the  feparate  values  of  each.  Again, 
a  (Irong  evidence  in  dependent  ones  can  add  nothing, 
but  mud  weaken  a  little  $  and,  after  a  point  is  well 
fettled  by  a  number  of  independent  ones,  all  that  come 
afterwards  are  ufclcfs,  becaule  they  can  do  no  more 
than  remove  the  imperceptible  remaining  defici- 
ency, &c.  And  it  will  be  ot  great  ufe  to  purfue  thefe, 
and  fuch  like  deductions,  both  mathematically,  and 
by  applying  them  to  proper  inftances  fekfted  from  the 
fciences,  and  from  common  life,  in  order  to  remove 
certain  prejudices,  which  the  uie  of  general  terms, 
and  ways  of  fp^aking,  with  the  various  aflbciations 
adhering  to  them,  is  apt  to  introduce  and  fix  upon 
the  mind.  It  cannot  but  aOUl  us  in  the  art  of  reafon-  ^ 
ing,  thus  to  take  to  pieces,  recompofe  and  afcertain 
our  evidences. 

If  rt  be  aflced,  upon  what  authority  abfolute  cer- 
iainty  is  repreilentcd  by  unity,  and  the  feveral  degrees 
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of  probability  by  fraftions  lefs  than  unity^  10  the 
do£brine  of  chances  ?  Allb,  upon  what  authority  the 
realbning  ufcd  in  that  doftrinc  is  transferred  to  other 
fubjeAsj  and  made  general,  as  here  propofed  ?  I 
anfwer,  that  no  perfon  who  weighs  thcfe  ntatters 
carefully,  can  avoid  giving  his  aflent;  and  that 
this  precludes  all  obje6tions.  No  fceptic  would, 
in  fa6b,  be  {o  abfurd  as  to  lay  %  to  i,  where  the 
do£trine  of  chances  determines  the  probability  to  be 
equal  on  each  fide ;  and  therefore  we  may'  be  furc, 
that  he  gives  a  pradical  aflent  at  leaft  to  the  doftrine 
of  chances. 

Mr.  de  Moivre  has  (hewn,  that  where  the  caufes 
of  the  happening  of  an  event  bear  a  fixed  ratio  to  thofe 
of  its  failure,  the  happenings  muft  bear  nearly  the 
fame  ratio  to  the  failures,  if  the  number  of  trials 
be  fufEcient;  and  that  the  lad  ratio  approaches  to 
the  firft  indefinitely,  as  the  number  of  trials  in- 
creafes.  This  may  be  confidered  as  an  elegant, 
method  of  accounting  for  that  order  and  proportion, 
which  we  every  where  fee  iA  the  phasnomena  of  na- 
ture. The  determinate  fhapes,  fizes,  and  mutual 
adtions  of  the  conftituent  particles  of  matter,  fix  the 
ratios  between  the  caufes  for  the  happenings,  and 
the  failures ;  and  therefore  it  is  highfy  probable,  and 
even  neceflary,  as  one  may  fay,  that  the  happenings 
and  failures  (hould  perpetually  recur  in  the  fame  ra- 
tio to  each  other  nearly,  while  the  circumilances 
arc^  the  fame.  When  the  circumilances  arc  altered, 
then  new  caufes  take  place;  and  confequently  there 
muft  be  a  new,  but  fixed  ratio,  between  the  happen- 
ings and  the  failures.  Let  the  firft  circumftanccs  be 
called  A^  the  new  ones  B.  If  now  the  fuppofition  be 
made  fo  geaeral,  as  equally  to  take  in  both  A  and 
J3,  the  ratio  of  the  happenings  and  failures  will  not 
be  fuch  as  either  A  or  B  required.  But  ftUl  it  will 
tend  to  a  precifcnefs,  juft  as  they  did,  fince  the  fum 
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of  the  caufcs  of  the  happeoirfgs  mufl:  bear  a  fixed 
ratio  to  the  fum  of  the  caufes  of  the  failures. 

An  ingenious  friend  has  communicated  to  me  a 
folution  of  the  inverfcf  problem,  in  which  he  has  fhewn 
what  the  expeftation  is,  when  an  event  has  happened 
p  times,  and  failed  q  times,  that  the  original  ratio  of 
the  caufes  for  the  happening  or  failing  of  an  events 
ihoirid  deviate  in  any  given  degree  from  that  of^  to, 
f .  And  it  appears  from  this  folution,  that  where  the 
number  of  trials  is  very  great,  the  deviation  muft  be 
inconfiderable :  which  ihews  that  we  may  hope  to 
determine  the  proportions,  and,  by  degrees,  the 
whole  nature,  of  unknown  caufes,  by  a  fuflicient  ob- 
fcrvaiion  of  their  effefts. 

The  inferences  here  drawn  from  thefe  two  pro- 
blems are  evident  to  attentive  perfons^  in  a  grofs  ge* 
neral  way,  from  common  methods  of  reafoning. 
;  Let  us,  in  the  next  place,  confider  the  iVi?fe;/^i^» 
diflFcrcntial  method,  and  compare  it  with  that  of  argu- 
ing from  experiments  and  obfervations,  by  induction 
and  analogy.  This  differential  method  teaches, 
having  a  certain  number  of  the  ordinates  of  any  un- 
known curve  given  with  the  points  of  the  abfcifs  on 
which  they  ftand,  to  find  out  fuch  a  general  law  for 
this  curve,  i.  e.  fuch  art  equation  exprefTing  the  re- 
lation of  an  ordinate  and  abfcifs  in  all  magnitudes  of 
the  abfcifs,  as  will  fuit  the  ordinates  and  points  of 
the  abfcifs  given,  in  the  unknown  curve  under  con- 
fideration.  Now  here  we  may  fuppofe  the  given 
ordinates  {landing  upon  given  points  to  be  analogous 
to  cfFeAs,  or  the  refults  of  various  exper indents  in 
given  circumftances,  the  abfcifs  analogous  to  all  pof- 
fible  circum fiances,  and  the  equation  afforded  by  the 
differentia]  method  to  that  law  of  aAion,  which,  be- 
ing fuppofed  to  take  place  in  the  given  circumftances, 
produces  the  given  effefts.  And  as  the  ufc  of  the 
differential  method  is  to  find  the  lengths  of  ordinates 
not  given,  flanding  upon  points  of  the  abfcifs  chat 
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dre  given»  by  means  of  the  equatiODi  fo  chc  iife  of 
attempts  to  make  general  conclufions  by  indu&ioa 
and  analogy,  from  particular  eflfefts  or  phenomena, 
is  to  enable  us  to  predid  other  phasnomena  in  differ- 
ent given  circumftances,  by  applying  the  general 
law  or  conclufion  to  thefe  circumftances. 

This  parallel  is  the  more  pertinent  and  inftruAive, 
inafmuch  as  the  mathematical  conclufion  drawn  by 
the  differential  method^  though  formed  in  a  way  that 
is^  ftri£Uy  juft,  and  fo  as  to  have  the  greatefl  polBble 
probability  in  its  favour,  is,  howeVer  liable  to  Uic 
fame  uncertainties,  both  in  kind  and  degree,  as  the 
general  maxims  of  natural  philofophy  drawn  &om 
natural  hiftory,  experiments,  &c. 

If  many  ordinates  be  given;   if  the  diftaoces  of 
the  points  of  the  abfcifs,  on  which  they  ftand,  be  equal 
and  fmall  \  if  the  ordinate  required  lie  amongft  them, 
or  near  them ;  and  if  there  be  reaibn  to  think,  th^it 
the  curve  itfdf  is  formed  according  to  fome  ftmple, 
though  unknown  law;  then  may  we  conclude,  that 
the  new  ordinate,  determined  by  the  equation,  does 
not  vary  far  from  the  truth.     And  if  the  refulting 
equation  be  firople,  and  iilways  the  fame,  from  what- 
ever given  ordinates  it  be  cxcraAcd,  there  is  the  greateft 
j-cafon  to  think  this  to  be  the  real  original  law  or 
equation  of  the  curve;  and  confcquentLy  that  all  its 
points  and  properties  nnay  be  determined  with  perfeft 
exa£lnefs  by  means  of  it :  whereas,  if  the  given  ordi* 
nates  be  few,   their  diftances  great  or  unequal,  the 
ordinate  required  confiderably  diliant  from  many  or 
mod  of  them,  the  unknown  curve  be  a  line  drawn 
at  hazard,  and  the  refulting  equation  very  difFerent 
wher^  different  ordinates  are  given,  chough  their  nunr- 
ber  be  the  fame,  there  will  be  little  probabi^lity  of  de- 
.termining  the  new  ordinate  with  exaftnefs ;  however, 
ftill  the  differential  nnethod  affords  us  the  greateft  pro-  ' 
bability  which  the  data  permit  in  fuch  cales. 
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In  like  manner,  if  the  experiments  or  obfervations 
be  many,  their  circumft^nces  nearly  related  to  each 
other,  and  4n  a'  regular  ieriea,  the  circumftances  of 
the  effect  to  be  tnveftigated  nearly  related  to  them  1 
alfo,  if  the  real  caofe  may  be  rupfx>fed  t6  produce 
thefe  eflfeAs,  by  the  varieties  of  fome  fimple  law, 
the  nnethod  of  induction  and  analogy  will  carry  great 
probability  with  it.  And  if  the  general  conclufibn 
or  ia:w  be  fimple,  and  always  the  fame,  from  what- 
ever phacnomena  it  be  deduced,  fuch  as  the  three 
k^s  of  nature,  the  dofbrines  of  gravitation,  and 
of  the  different  refrangibility  of  light;  or,  to  go 
ftill  highier,  by  taking  a  mathematical  inftance,  the 
law  for  finding  the  codKcients  of  t;be  integral  powers 
of  a  binomial,  deduced  from  mere  trials  in  various 
powers ;  there  c w  fcarce  remain  any  doubt,  but  that 
we  are  in  pofieflion  of  the  true  law  inquired  after, 
fo  as  to  be  able  to  predidt  with  certainty,  in  all  cafes 
where  we  arc  maflers  of  the  method  of  computation, 
or  appljring  it ;  and  have  no  reafon  to  fufpeft,  that 
other  unknown  laws  interfere.  But,  if  the  given 
phflcnomena  be  few,  their  circumftances  very  dif- 
ferent from  each  other,  and  from  thofe  of  the  efFcft 
to  be  predicted  i  if  there  be  reafon  to  fuppofe,  that 
many  caufes  concur  in  the  producing  thefe  phseno- 
nnena,  fo  that  the  law  of  their  produ£tion  muft  be 
very  complex;  if  a  new  hypothefis  be  required  to 
account  for  every  new  combination  of  thefe  phasno- 
mena ;  or,  at  leaft,  one  that  differs  confiderably  from 
itfelf;  the  heft  hypothefis  which  we  can  form,  u  e. 
the  hypothefis  which  is  moft  conformable  to  all  the 
phasnooiena,  will  amount  to  no  more  than  an  uncertain 
conjcdure ;  and  yet  ftill  it 'ought  to  be  preferred  to  all 
others,  as  being  the  beft  that  we  can  form. 

That  inftantaneous  and  neceflfary  coalefcence  of 
ideas^  Which  makes  intuitive  evidence,  may  be  con- 
Gdered  as  the  higheft  kind  of  indu6tion,  and  as  amount- 
ing to  a  perfed  coincidence  of  the  eiFe£fc  concluded 
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with  thofe  from  which  it  is  concluded.  This  takes 
place  only  in  mathematics.  Thus  we  infer  that  2 
and  2  make  4,  only  from  prior  inftances  of  having 
a£tually  perceived  this,  and  from  the  neceflary  coin- 
cidence of  all  thefe  inftances  with  all  other  poffible 
ones  of  2  and  2.  Mathematical  demonftrations  are 
made  up  of  a  number  of  thefe,  as  was  observed 
above.  ^ 

Where  the  inftances  from  whence  the  indudlion  is 
made  are  alike,  as  far  as  we  know,  to  that  under 
confideration,  at  leaft  in  all^  things  that  affed  the 
prefent  inquiry,  it  affords  the  higheft  probability,  and' 
may  be  termed  indudlton,  in  the  proper  fenfe  of  the 
word.  Thus  we  infer,  that  the  bread  before  us  is 
nutritive  and  wholefome,  becaufe  its  fmell,  tafte, 
ingredients,  manner  of  compofition,  &c.  are  the 
fame  as  thofe  of  other  bread,  which  has  often  before 
been  experienced  to  be  ib. 

But,  if  the  inftance  under  conGderation  be  in  fome 
refpedbs  like  the  foregoing  ones,  in  others  not,  this 
kind  of  proof  is  generally  termed  one  taken  from' 
analogy.  Thus,  if  we  argue  from  the  ule  and  adion 
of  the  ftomach  in  one  animal  to  thofe  in  another, 
fuppofed  to  be  unknown,  there  wiil  be  a  probable 
hazard  of  being  miftaken,  proportional  in  general  to 
the  known  ^difference  of  the  two  animals,  as  well  as 
a  probable  evidence  for  the  truth  of  part,  at  leaft, 
of  what  is  advanced,  proportional  to  the  general  re- 
femblance  of  the  two  animals.  But  if,  upon  exami- 
nation, the  ftomach,  way  of  feeding,  &c.  of  the  fe- 
cond  animal  ftiould  be  found,  to  fenfe,  the  fame  as  in 
the  firft,  the  analogy  might  be  confidered  as  an  in- 
dudion  properly  fo  called,  at  leaft  as  approaching  to 
it;  for  precife  limits  cannot  be  fixed  here.  If  the 
fecond  animal  be  of  the  fame  fpecies,  alfo  of  the 
fame  age,  fex,  -Sec.  with  the  firft,  the  indu6tion  be- 
comes perpetually  of  a  higher  and  a  higher  order, 
approaching  more  and  more  to  the  coincidence,  which 
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obtains  in  mathematical  evidences,  and  yet  never  be- 
ing able  entirely  to  arrive  at  it.  But  then  the  diflPer- 
cnce,  being  only* an  infinitcfimal  fraftion,  as  it  were, 
becomes  nothing  to  all  praftical  purpofes  whatfoever. 
And  if  a  man  confiders  farther,  that  it  would  be  hard 
««to  find  a  demonftration,  that  he  does  not  miftake  the 
plaineft  truths  s  this  le0ens  the  difference  theoretically 
alfo. 

It  is  often  in  our  power  to  obtain  an  analogy  where 
we  cannot  have  an  induction  \  in  which  cafe  reafon- 
ing  from  analogy  ought  to  be  admitted ;  however, 
with  all  that  uncertainty  which  properly  belongs  to 
it,  cohfidered  as  more  or  lefs  diftant  from  indu£tion> 
as  built  upon  more  or  fewer  dependent  or  indepen- 
dent evidences,  &:c.  analogy  may  alfo  in  all  cafes, 
be  made  ufe  of  as  a  guide  to  the  invention.  But 
coincidence  in  mathematical  matters,  and  induftion 
in  others,  wherever  they  can  be  had,  muft  be  fought 
for  as  the  only  certain  tefts  of  truth.  However,  in- 
duction feems  to  be  a  very  fufficient  evidence  in  fomc 
mathematical  points,  affording  at  lead  as  much  evi- 
dence there  as  in  natural  philofophy;  and  may  be 
fafely  relied  on  in  perplexed  cafes,  fuch  as  complex 
leriefes,  till  fatisfaAory  demonftrations  can  be  had. 

The  analogous  natures  of  all  the  things  about  us^ 
are  a  great  affiftance  in  decyphering  their  properties, 
powers,  laws,  &c.  inafmuch  as  what  is  minute  or  ob- 
fcure  in  one  may  be  explained  and  illuftrated  by  the 
analogous  particular  in^  another,  where  it  is  large  and 
clear.  And  thus  all  things  become  comments  on 
each  other  in  an  endlefs  reciprocation. 

When  there  are  various  arguments  for  the*  fame 
thing  taken  from  iriduftion  or  analogy,  they  may 
all  be  confidered  as  fupporting  one  another  in  the 
fame  manner  as  independent  evidences.  Thus,  if  ic 
could  be  (hewed,  that  the  human  underftanding  is 
entirely  dependent  on  affociation  (as  is  remarked  in 
ibis  and  the  lad:  fedion),  .the  many  analogies  and 
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coane<5tions  between  the  underllandiDg  aad  afitdbos, 
as  thefe  terms  are  commonly  underftood  and  contra^ 
diftinguiftied  by  writers,  would  aiake  it  very  pro* 
bable,  that  aUbciation  prefides  in  the  fame  maimer  in 
the  generation  of  the  affedions;  and  vice  vnja. 
And  the  more  analogies,  and  mutual  coooefkions,  be- 
tween the  underftanding  and  aiFefkions,  were  pro-^ 
duced,  fo  many  more  independent  or  concurrent  evi- 
dences would  there  be  ibr  this  prevalence  of  ailbcia- 
tion  in  one,  adn:vitting  it  if>  the  other.  But,  if  now  it 
be  (hewn  farther,  that  the  undcrftaoding  and  affec- 
tions are  not  really  diftinft  things,  but  only  different 
names,  which  we  give  to  the  fame  kind  of  motions 
in  the  nervous  fyftem,  on  account  of  a  difference  in 
degree,  and  other  differences  which  it  would  be  te- 
dious here  to  enumerate,  but  which  make  no-  diff^er- 
ence  in  refpcfb  of  the  power  of  affociation,  then  all 
the  arguments  from  analogy  are  transformed  iota 
one  of  indu<5tion;  which,  however,  is  ftrongcr  thaa 
the  unixed  force  of  them  all.  For  now  it  may  be 
fhewed,  that  affbciation  muft  prevail  in  each  motioa 
in  the  brain,  by  which  afieftion  is  expounded,  frota 
a  large  indu£tion  of  particulars,  in  which  it  prevails 
in  the  generation  of  ideas,  or  of  the  motions  by 
which  they  are  expounded,  and  which  we  fuppofc  to 
be  proved  to  be  of  the  fame  kind  with  thoic  that  ex-^ 
P9und  the  aff^edions.  Thus  alR>  indu&ions  may  be 
taken  from  the  fmell  and  tafte  of  bread,  to  prove  it 
wholefome;  which  would  both  be  transformed  into 
one  fimplje  argument  ftronger  than  both,  could  we  fee 
the  internal  conftitution  of  the  fmall  parts  of  the 
bread,  from  whence  its  fmell,  and  tafte,  and  whole- 
fomenefs,  are  all  derived.  Thus,  again,  all  the  argu*- 
ments  of  indudion  for  the  manner  of  extracting  the 
fquare  root  in  numbers  vanifh  into  the  fingle  de- 
monftrative  proof,  as  foon  as  this  is  produced.  And 
the  great  buHnefs  in  all  branches  of  knowledge  is  thus 
to  reduce,  unite,  and  fimplify  our  evidences  j  ^o  as 
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chat  the  one  refuUing  proof>  by  being  of  a  higher 
order,  (hall  be  more  than  equal  ia  force  to  all  the 
coDCurtent  ones  of  the  infeiior  ocde/s. 

Having  now  confidered  in  what  manner  the  doc- 
trine of  chafvces^  and  the  Newionum  di&Kential  me-- 
tbody  may  ierve  to  ihew  in  general  the  value  of  de* 
pendent  and  independent  or  concurrent  eiMckncesi^ 
and  the  prob^^ity  of  geaeral  conclulkMis  ibinned  by 
indoftion  and  analogy ;  let  u&  next  inqpure  by  what 
means  we  are  to  form  tbefe  general  CDnclu(ion%  and 
difcover  their  evidences,  Naw^  the  difierenf  me- 
thods of  doing  thU  may  be  faid  10  refemUe  reipec-^ 
tively  the  rule  of  faUe  m  common  arithmetic j  the 
algebraic  methods  of  bringing  the  unknown  quantity 
into  an  equation,  under  a  form  capable  of  all  th<^ 
algebraic  operations,  addition,  fubtra6tion,  &c«  the 
algebraic  methods-  of  finding  the  cooca  of  equations 
of  the  higher  orders  by  approximation ;  and  the  art 
of  decyphering :  all  which  four  methods  bear  alio  a. 
confiderable  refemblance  to  each  other..  I  will  con-^ 
fider  them  in  order,  and  endeavour  to  fkew  how  ana*^ 
logpus  methods  may  be  introduced  into  the  fctences 
in  general,,  to  advant^e.     ^ 

Firfty  th«n>  As,  according  to  the  rule  of  f^lfe,  the 
arithmetician  fuppofes  a  cercaio  number  to  be  tbac 
which  is  (ought  for ;  treats  it  as  if  it  was  that ;  and 
finding  the  deficiency  or  overplus  in  the  conclufion^ 
redtifies  the  error  of  his  firft  pofition  by  a  proper^ 
tiooal  addition  or  fubtraftion,  and  thus  folves  the 
problem ;  ib  it  is  u(eful  in  inquiries  of  all  kinds,  to 
cry  all  fuch  fuppofKions  as  occur  with  any  appear- 
ance of  probability,  to  endeavour  to  deduce  the  real 
pbaenomena,  from  them ;  and  if  they  do  not  anfwer 
in  feme  tolerable  meafure,  to  rejefl  them  at  once ;  or 
if  they  do,  to  add,  expunge,  correA,  and  improvc> 
till  we  have  brought  the  hypothefis  as  near  as  we 
can  to  an  agreenfient  with  nature>  Afict  this  it 
mud  be  left  to  be  farther  correded  and  improved, 
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or  entirely  difproycd,  by  the  light  and  evidence  re- 
flefted  upon  it  froni  the  contiguous,  and  even,  in  fome 
meafure,  from  the^rennote  branches  of  other  fciences. 

Were  this  method  comnionly  ufed,  we  might  foon 
expe£i:  a.  great  advancement  in  the  fciences.  It  would 
much  abate  that  unreafonable  fondnefs,  which  thofe 
who  make  few  or  no  diftinft  hypothefes,  have  for. 
-fuch  confufed  ones  as  occur  accidentally  to  their  ima* 
ginations,  and  recur  afterwards  by  aflbciation.  For 
the  ideas,  words,  and  realbnings,  belonging  to  the 
favourite  hypothefis,  by  recurring,  and  being  much, 
agitated  in  the  brain,  heat  it,  unite  with  each  other, 
and  fo  coalefce  in  the  fame  manner,  as  genuine  truths 
do  from  induflion  and  analogy.  Verbal  and  gram- 
matical analogies  and  coincidences  are  advanced  into 
real  ones  $  and  the  words  which  pafs  often  over  the 
ear,*  in  the  form  of  fubje£t  and  predicate,  are  from 
the  influence  of  other  aflbciations  made  to  adhere  to- 
gether infenfibly,  like  fubjefts  and  predicates,  that 
have'  a  natural  connection.  It  is  in  vain  to  bid  an  in- 
quirer form  no  hypothefis.  Every  phacnomenon  will 
luggeft  fomething  of  this  kind  \^  and,  if  he  does  not 
take  care  to  ftate  fuch  as  occur  fully  and  fairly,  and 
adjuft  them  one  to  another,  he  may  entertain  a  con- 
fuied  inconfiftent  mixture  of  all,  of  fiftitious  and  real, 
poffible  and  impofljble ;  and  become  fo  perfuaded  of 
it,  as  that  counter  aflbciations  fliall  not  be  able  to 
break  the  unnatural  bond.  But  he  that  forms  hypothefes 
from  the  firft,  and  tries  them  by  the  fa6fcs,  foon  rejcfts 
the  moft  unlikely  ones ;  and,  being  freed  from  thcfe, 
is  better  qualified  for  the  examination  of  thofe  that  are 
probable.  He<  will  alfo  confute  his  own  pofitions  fa 
often,  as  to  fluctuate  in  equilibrio,  in  rcfpedt  of  pre- 
judices, and  fo  be  at-perfeft  liberty  to  follow  the 
ftrongcft  evidences. 

In  like  manner,  the  frequent  attempts  to  make  an 
hypothefls  that  fhall  fuit  the  phenomena,  muft,  im- 
prove a  man  in  the  method  of  doing  this  s  and  be- 
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get  in  him  by  degrees  an  imperfeA  praAical  art,  juft 
as  algebraifts  and  decypherers,  that  are  much  verfed 
in  pradice,  are  poflfefled  of  innumerable  fubordinate 
artifices,  befides  the  principal  general  ones,  that  are 
taught  by  the  eftabliflied  rules  of  their  arts;  and  thefe^ 
though  of  the  greateft  ufc  to  themfelves,  can  fcarce 
be  explained  or  communicated  to  others.  Th^fe  ar- 
tifices may  properly  be  referred  to  the  head  of  fadli- 
tious  fagacity,  being  the  refult  of  experience,  and  of 
impreflions  often  repeated,  with  fmall  variations  from 
the  general  refemblance. 

Laftly,  The  frequent  making  of  hypothefes,  and 
arguing  from  them  fynthetically,  according  to  the  fe- 
veral  variations  and  combinations  of  which  they  are 
capable,  would  iuggeft  numerous  phaenomena,  that 
otherwife  efcape  notice,  and  lead  to  experimenta 
cruets,  not  only  in  reipedl:  of  the  hypothefis  under 
confideration,  but  of  many  others.  The  variations 
and  combinations  juft  mentioned  fu^geft  things  to 
the  invention  which  the  imagination  unafllifted  is  far 
unequal  to ;  juft  as  it  would  be  impoflible  for  a  man 
to  write  down  all  the  changes  upon  eight  bells,  unlets 
he  had  fome  method  to  direft  him. 

But  this  method  of  'making  indefinite  hypothefes, 
and  trying  them,  is  far  too  laborious  and  mortifying 
for  us  to  hope,  that  inquirers  will  in  general  purfuc 
it.  It  would  be  of  great  ufe  to  fuch  as4ntend  to  pur- 
fue  it,  to  make  hypothefes  for  the  pasnomena,  whofe 
theories  are  well  afcertained;  fuch  as  thoie  of  the 
circulation  of  the  blood,  of  the  pieflure  of  the  air, 
of  the  diflfercnt  refrangibility  of  the  rays  of  light, 
&c.  and  fee  how  they  are  gradually  compelled  into 
the  right  road,  even  from  wrong  fuppofiiions  fairly 
compared  with  the  phaenomcna.  This  would  habi- 
tuate the  mind  to  a  right  method,  and  beget  the 
faftitious  fagacity  above-mentioned.  ^ 

The  iecond  of  the  four  methods  propofed  is,  that 
of  bringing  the  unknown  quantity  to  an  equation, 
and  putting  it  into  a  form  fufceptible  of  all  the  al- 
gebraic 
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l^ebraic  operations.  Now  to  this  anfwers  in  philo- 
fophy,  the  art  of  giving  names,  expreflTing  nothing 
definite,  as  to  manner,  quantity,  &c  and  then  inftrt*. 
ing  thefe  names,  or  indefinite  terms,  in  aU  the  enun- 
ciations of  the  phsenomena,  to  fee  whether,  from  a 
comparifon  of  thefe  enunciations  with  each  other> 
where  the  terms  are  ufed  in  the  greateft  latitude^ 
Ibme  reftriftions,  fomething  definite  in  manner,  de- 
gree or  m^utual  relation,  will .  not  refuk..  Things 
that  are  quite  unknown  have  often-  fixed  relations  to 
one  another,  and  fbmetimes  relations  to  things 
known,  which,  though  not  determinable  with  cer- 
tainty and  precifion,  may  yet  be  determined  in  fome 
probable  manner,  or  within  cert;(in  limits.  Now, 
as  in  algebra  it  is  impoffible  to  expreis  the  relation 
of  the  unknown  quantity  to  other  quantities  known 
or  unknown,  till  ic  has  a  fymboi  alfigned  to  it  of 
the  fame  kind  with  thofe  that  denote  the  others  ^  ib  in 
phiioibpby  we  muil  give  names  to  unknown  quan- 
tities, qualities,  caufes,  &c.  not  in  order  to  reft  in 
them,  as  the  ArifioUlians  did,  but  to  have  a  fixed  exr 
preilaon,  under  which  to  treafure  up  all  that  can  be 
known  of  the  unknown  caufe,  &x.  in  the  imagina- 
tion and  memory,  or  in  writing  for  future  inquirers. 

But  then  it  is  necefiary  for  the  fame  reafons,  that 
thefe  terms  ibould  have  no  noore  of  fecondary  ideas 
from  prior  aflbciations,  than  the  terms  x  and  y  in 
algebra.  Whence,  if  we  ufe  old  terms  excluding 
the  old  aflbciations,  the  reader  fhould  be  made  aware 
of  this  at  firft,  and  incidentally  reminded  of  it  after- 
wards. Sir  Jfatu  Newton  has  ufed  the  words  atbtTy 
attraSHon^  and  fome  others,  in  this  way,  not  refling 
in  them,  but  enumerating  a  great  variety  of  pbseno- 
inena  i  from  the  due  comparifon  of  which  with  each 
other,  and  with  fuch  as  farther  obfcrvation  and  ex- 
periments ihall  fuggeft,  their  laws  of  adtion  will, 
perhaps,  be  difcovered  hereafter  ^  (o  that,  we  may  be 
able  to  predidb  the  phasnomena.     There  is  alio  an 

inftaoce 


tb^  Nature  ff  Aflfent.  ^49 

ififtance  of  the  proper  manner  of  rcafoning  concem- 
iog  fhe  knowable  retations  of  unknown  iHing3  in 
Mr*  Med^s  Claris  Apocafyptica. 

The  third  method  is  chat  of  approximating  to  the 
roots  of  equations.     Here  a  firf):  poficion  is  obtained, 
which,   though   not  accurate,  approaches,   however, 
to  the  truth.     From  this,  applied  to  the  etjuation,  a 
fecond  pofition  is  deduced,  which  approaches  nearer 
to  the  truth  than  the  firftj  from  the  fecond,  a  third,  &c. 
till  the  analyft  obtains  the  true  root,  or  Hich  an  ap- 
proximation as  is  pradlically  equivalent,  every  pre- 
ceding difcovery  being  made  the  foundation  for  a 
fubfequent  one,  ^nd  the  equation  refblving  itfelf^  as  it 
were,   gradually.     Now  this  is   indeed  the  wav,  in 
which  all  advances  in  fcience  are  carried  on ;  and  fci- 
entific  peribns  are  in  general  aware,  that  it  is  and  muft 
be  fo.     However,  I  thought .  it  not  improper  to  illuf- 
trate  this  general  proccfs  by  a  parallel  taken  from 
algebra,  in  which  there  is  great  exaftncfs  and  beauty. 
Befides,    writers  do  not  often  difpofe    their    argu- 
ments and  approximations  in  this  way,  though  for 
want  of  it  they   lofe   much   of  their  clearnefs   and 
force;   and,  where  the  writer  docs  this,  the  reader 
is  frequently  apt  to  overlook  the  order  of  proofs  and 
portions. 

Sir  Ifaac  Newton's  Optics,  Chronology,  and  Com- 
ment on  DanifU  abound  with  inftanccs  to  this  pur- 
pofe ;  and  it  is  probable,  that  his  great  abilities  and 
praftice  in  algebraic  invcftigations  led  him  to  it  in- 
fenfibly.  In  his  chronology  he  firft  fhews  in  grofs, 
that  the  technical  chronology  of  the  ancient  Greeks 
fed  them  to  carry  their  authorities  higher  than  the 
truth;  and  then,  that  the  time  of  the  Sejojlris  men- 
tioned by  the  Greek  hiftorians  was  near  that  of  Sejac 
mentioned  in  the  Old  Teftament ;  whence  it  follows, 
that  thefc  two  perfons  were  the  fame ;  and  confc- 
quently,  that  the  exaft  time  of  Sefojiris's  expedition 
fnay  now  be  fixed  by  the  Old  Teftament*     And  now, 

having 
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having  two  points  abfolutely  fixed,  viz.  the  csipedi^ 
tions  of  Sejofiris  and  Xerxes^  he  fixes  all  the  moft  re- 
markable internDcdiate  events  s  and  thefe  being  alfo 
fixed,  he  goes  on  to  the  lefs  renfiarkable  ones  in  the 
Greek  hiftory.  And  the  chronology  of  the  Greeks 
being  reftified,  he  makes  ufe  of  it  to  re&ify-the  cotem- 
porary  aflairs  of  the  Egyptians^  ^JfyTians^  Babylonians ^ 
Medesy  and  Perfians^  making  ofc  of  the  preceding 
fiep  every  where,  for  the  determination  of  the  fub- 
fequent  one.  He  does  alio,  in  many  cafes,  caft  light 
and  evidence  back  from  the  fubfcquent  ones  upon  the 
precedent.  But  the  other  is  his  own  order  of  proofs 
and  ought  to  be  that  in  which  thofe  who  call  his  chro- 
nology  in  queltion  fhould  proceed  to  inquire  into  it. 

The  fourth  and  lad  method  is  that  uled  by  decy* 
pherers,  in  inveftigating  words  written  in  unknown 
charaAers,  or  in  known  ones  fubftituted  for  one  ano- 
ther, according  to  fecret  and  complex  laws.  The 
particular  methods  by  which  this  is  done  are  only 
known  to  thoie  who  (ludy  and  pra£tice  this  art :  how- 
ever, it  is  manifeft  in  general,  that  it  is  an  algebra 
of  its  own  kind ;  ^and  that  it  bears  a  great  refem- 
biance  to  the  three  foregoing  niethods ;  alfo,  that  it ' 
may  be  faid  with  juftnefs  and  propriety  in  general, 
that  phiiofophy  is  the  art  of  dccyphering  the  myfie- 
ries  of  nature  j  that  criticifm  bears  an  obvious  rela- 
tion to  decyphering;  and  that  every  theory  which 
can  explain  all  the  phsenomena,  has  all  the  fame  evi* 
dence  in  its  favour,  that  it  is  pofCble  the  key  of  a 
cypher  can  have  from  its  explaining  that  cypher. 
And  if  the  caufe  affigned  by  the  theory  have  alfo  its 
real  exiftence  proved,  it  may  be  compared  to  the  ex- 
planation of  a  cypher ;  which  may  be  verified  by  the 
evidence  of  the  pcrfon  who  writes  in  that  cypher. 

Thefe  fpeculations  may  feem  uncouth  to  thofe  who 
are  not  converfant  in  mathematical  inquiries ;  but  to 
me  they  appear  to  caft  light  and  evidence  upon  the 
methods  of.purfuing  knowledge  in  other  matters,  to 
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fliarpen  the  natural  fagacicy>  and  to  furnifh  Ijici  for 
invention.  It  appears  alfo  not  impoflible,  that  future 
generations  Ihould  put  all  kinds  of  evidences^  and  in- 
quiries into  niathematical  forms ;  and,  as  it  were,  re- 
duce AriftotWs  ten  Categories,  and  biibop  fffilkin^^ 
forty  Summa  Genera^  to  the  head  of  quantity  alooe, 
fb  as  to  make  mathematics  and  logic,  natural  hiftory, 
and  civil  hiftory,  natural  philofophy,  and  philofophy 
of  all  other  kinds,  coincide  omni  ex  parte. 

I  will  add  two  more  remarks  relating  to  the  pfe- 
fcnt  fubjefti 

Firft,  then.  As  in  many  mechanical  problems, 
which  fall  ftridly  under  the  confideration  of  mathe- 
maticians, the  quantities  confidered  depend  on  feve- 
ral  others,  ib  as  to  increafe  in  the  fimple  or  com- 
pound, dire£t  or  inverfe  ratio  of  feveral  others,  and 
not  to  be  greateft  or  lead,  when  one  or  two  of  thefe 
are  fo,  but  when  the  faSum  of  the  proper  powers  of 
all  is  foi  fo  throughout  natural  philofophy,  in  phyfic, 
in  the  analylis  of  the  mind,  &c.  it  is  neceflary  to  in- 
quire as  carefully  as  we  can,  upon  how  many  confi- 
derable  caufes  each  efiedt  depends ;  alfo,  whether  the 
ratios  be  fimple  or  compound,  dired;  or  inverfe. 
For  though  it  will  feldom  happen,  that  one  can  bring 
the  praAical  problems,  that  occur  in  real  life,  to  an 
exad  eftimate  in  this  way,  yet  one  may  avoid  part 
of  that  uncertainty  and  confufion,  to  which  perfbns 
who  take  things  merely  in  the  grofs,  are  liable.  Or 
in  other  words,  it  is  better  in  every  thing  to  have 
probable  or  tolerable  limits  for  the  data^  with  a  regu- 
lar method  of  computation,  or  even  an  approxima- 
tion thereto,  than  to  have  only  fuch  grofs  and  gene- 
ral conceptions,  as  refult  from  the  more  or  lefs  fre- 
quent recurrency  of  ioiprcflions  5  even  though  they 
.be  fomewhat  improved  by  natural  or  acquired  faga- 
city,  arifing,  in  a  kind  of  implicit ,  indefinite  way^ 
from  experience. 

Secondly, 
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Secondly^  It  feems  to  me,  chat  the  rays  of  lighc 
may  be  confidered  as  a  kind  of  fluxions  in  relpcA 
of  the  ^iggeft  component  particles  of  matter  ^  X 
mean  chofe  upon  which  Sir  ]^aa€  Ntwttm  fuppofes  the 
colours  of  natural  bodies,  and  the  changes  efiefted 
in  chemical  proceiTes,  to  depend.  For,  as  the  incre- 
ments of  variable  quantities,  when  dioiinilhed  fo  as 
to  txrar  no  finite  ratio  to  the  quantities  of  which 
they  are  the  incrennents,  fhew  in  a  fimple  way  the 
velocities  with  which  theie  quantities  are  intreafed; 
and  fo  give  rife  to  the  determination  of  fluxions 
from  fluents,  and  fluents  from  fluxions,  and  to  all 
the  applications  of  tbefe  determinations  to  real  quan- 
tities, all  which  is  entirely  grounded  upon  the  fuppofi- 
tion,  that  the  fluxions  are  not  increments,  but  relative 
nothings ;  fo,  fince  the  rays  of  light  are  k  fmall  in 
tefpcft  of  the  biggeft  component  particles,  as  to  be 
relatively  and  pradically  nothing  in  refpeft  q(  them, 
to  bear  no  relation  to  any  of  them,  all  the  dt^rences 
obfervabie  in  the  a6tior\s  of  light  upon  thefe  parti- 
cles, and  of  thefe  particles  upon  light,  will  depend 
purely  upon  the  differences  of  thefe  particles  in 
refpeA  of  one  another;  it  not  being  poflible,  that 
any  part  of  them  fliould  arife  from  the  comparative 
magnitude  of  light,  which  is  equally  nothing  in 
refpeft  of  them  all.  And  thus  it  ieems,  that  optics 
and  chemiftry  will,  at  lad,  become  a  mafl:er-key 
for  unlocking  the  myfteries  in  the  conflitution  of 
natural  bodies,  according  to  the  method  recom- 
nnended  by  Sir  Tfaac  Newton. 

Let  -rf^,  5,  C,  be  three  particles,  whofc  magni- 
tudes arc  3,  2,  and  i,  refpe6tively.  It  is  evident, 
that  the  mutual  influences  between  A  and  C,  B  and 
C,  cannot  correfpond  entirely  to  the  ratio  which  A 
and  B  bear  to  each  other,  becaufe  C  bears  a  differ- 
ent ratio  to  A  from  that  which  it  bears  to  B ;  and 
this  difference  of  ratios  muft  have  its  (hare  in  the  efFedls 

of 


ibe  Nature  of  Affent.  353 

of  yf  and  B  upon  C:  i^hcreas  had  C  been  a  particle 
of  lights  it  would  have  been  equally  nothing  in  refpeft 
both  of  A  and  B ;  and  fo  the  mutual  influences  be- 
tween J  and  C,  B  and  C,  would  entirely  correfpond  ' 
to  the  difference  between  yf  and  B,  and  decypher  it. 
Thus  the  particles  of  Kght,  by  being  infinitely  fmaller  ^ 
than  the  biggeft  component  ones .  of  natural  bodies^ 
may  become  a  kind  of  communis  normay  whereby  to 
meafure  their  adive  powers. 

■ 

PROP.    LXXXVIIL 

To  make  a  general  Applkation  of  the  Theory  of  ibis 
and  the  foregoing  SeSion,  to  tbe  fever al  Branches  ^f 
Science. 

All  the  fciences>  knowledge  of  all  kinds,  may 
be  reduced  to  the  feven  general  heads  following, 
when  they  are  underflood  in  the  latitude  her€  ex- 
prefled. 

Firft,  Philology,  or  the  knowledge  of  words,  and 
their  fignifications.  It  comprehends  under  it  the 
arts  of  grammar  and  criticifm.  Rhetoric  and  poetry 
may  be  referred  to  it. 

Secondly,  Mathematics,  or  the  doArine  of  quan- 
tity. It  may  be  divided  into  three  branches,  viz. 
Arichmetic,  which  makes  ufc  of  numbers  as  the  ex- 
ponents  of  quantity ;  geometry,  which  ufes  figures 
for  the  fame  purpoie;  and  algebra,  which  compre- 
hends both  thefe,  and  whofe  fymbols  are  accordingly 
io  general,  as  to  reprefent  the  fymbols  of  the  two 
foregoing  parts. 

Thirdly,  Logic,  or  the  art  of  ufing  words,  con- 
fidered  as  fymbols,  for  making  difcoveries  in  all  the 
branches  of  knowledge.  It  prefuppofes  philology  to 
a  certain  degree;  and  mull  evidendy,  in  the  view 
here  given  of  it,  receive  great  illuftration  from  ma- 
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thematlcs,  which  ts  the  art  of  making  difcoveries  in 
the  fingle  category  of  quantity,  by  oieaos  of  the 
fimpleft  kind  of  fymbols.  ' 

Fourthly,  Natural  hiftory,  or  regular  and  well- 
digefted  accounts  of  the  phasnomena  of  the  natural 
world.  It  may  be  diftributed  into  fix  parts,  i.  c.  into 
the  natural  hiftories  of  animals,  plants,  minerals,  the 
earth  confidered  as  a  terraqueous  globe,  the  atmo- 
fphere,  and  the  heavenly  bodies. 

Fifthly,  Civil  hiftory,  or  regular  accounts  of  the 
tranfaftions  of  the  world  politic.  To  this  head  muft 
be  referred  that  part  of  geography  which  treats  of 
the  prefent  manners,  cuftoms,  laws,  religion,  &c. 
of  the  feveral  nations  of  the  world. 

Sixthly,  Natural  philolbphy,  or  the  application  of 
the  arts  of  mathematics  and  logic  to  the  pbaeno- 
mena^  of  natural  and  civil  hiftory,  communicated 
to  us  by  means  of  our  previous  Ikiil  in  philology, 
in  order  to  decypher  the  laws  by  which  the  external 
world  is  governed,  and  thereby  to  predift  or  pro- 
duce fuch  phaenomena,  as  we  are  interefted  in.  Its 
parts  are.  mechanics,  hydroftatics,  pneumatics,  op- 
tics, aftronomy,  ctv^miftry,  the  theories  of  the  fe- 
veral manual  arts  and  trades,  medicine  and  pfycho- 
logy,  or  the  theory  of  the  human  mind,  with  that  of 
the  intellectual  principles  of  brute  animals. 

Seventhly,  Religion,  which  might  alio  be  called 
divine  philofbphy.  This  requires  the  application  of 
all  the  foregoing  branches  of  knowledge  to  each  other 
in  an  endlefs  reciprocation,  in  order  to  difcover  the 
nature  of  the  invifible  world,  of  God,  of  good  and 
evil  fpirits,  and  of  the  future  Itate,  which  commences 
at  death,  with  all  the  duties  that  refult  from  thefe 
confiderations.  The  arts  of  ethics,  and  politics  are' 
to  be  referred  to  this  head.  For,  though  thefe  arts 
are  fuppofed  to  teach  individuals,  and  bodies  politic, 
how  to  arrive  at  their  Jummum  bonum  in  the  prefent 
world,  yet,   fince  the  rules  given  for   this  purpofe 
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either  arc  or  ought  to  be*  the  fame  with  thofe  which 
teach  mankind  how  to  fccure  a  happy  futurity,  it  is 
plain,  that  thefe  arts  are  included  within  the  precepts 
of  religion. 

All  thcfe  branches  of  knowledge  are  very  much 
involved  in  each  other;  (b  that  it  is  impofCble  to  make 
any  confiderable  progrcfs  in  any  one,  without  the  af- 
'  fiftance  of  moft  or  all  the  reft.  However,  each  has 
alfo  an  independent  p^t,  \A)ich  being  laid  down  as  a 
foundation,  we  may  proceed  to  improve  it  by  the 
light  afforded  from  the  independent  parts  of  the  other 
branches.  I  will  here  (ubjoin  a  few  hints  concerning 
the  proper  manner  of  proceeding  in  each  branch, 

OF    PHILOLOGY. 

The  rudiments  of  the  native  language  are  learnt 
in  infaficy,  by  the  repeated  impreflions  of  the  founds, 
at  the  lame  time  that  the  things  fignified  are  prefented 
to  the  fenfes,  as  has  been  already  explained.     Words 
(landing  for  intelleAual  things,  particles,  &c.  are  de- 
cyphered  by  their  connexion  with  other  words,  by 
their  making  parts  of  fentences,  whole  whole  import 
is  known.     Grammatical  analogy  and  derivation  do 
alf(>,  in  many  cafes,   difcover  the  import  of  words. 
And  many  words  may  be  explained  by  definitions. 
Where  thefe  fcveral  ways  concur,  the  fenfe  is  foon 
learnt,  and  fleadily  fixed  j    where  they  oppofc  each 
other,  confufion  arifes  for  a  time,  but  the  ftrongefl 
authority  prevails  at  laft.     Tranflations  and  didion- 
aries  explain,  the  words  of  unknown  languages  by 
thofe  of  known  ones.     Afterwards  we  decyphcr  by 
the   context,    deduce   the   fenfe   from   analogy,    &Ct 
Thefe  laft  methods  reflefb  authority  upon  the  tranf- 
lations and  dictionaries,  where  they  agree  with  them^ 
In   living  languages   the   import    of    the    prineipa) 
^vords  may  be  afccrtained  with'  eafe  and  certainty; 
and  thefe  being;  fixed,  the  reft  become  determinable 
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and  decypberable  by  proper  care  and  caution^  fo  thar 
no  praftical  errors  can  rennain.     In  dead  languages 
the  difEculcy  is  greater ;  but  the  certainty  that  ulti- 
mately refultSj  is  not  lefs  pradically  in  refped  of  the 
bulk  of  the  language^  on  account  of  the  number  of 
coincidences.    But  much  remains  undone  yet,  parti* 
cularly  in  refped  of  the  Hebrew  language.     Logic, 
natural  and  civil  hiftory,  philofophical  and  religious 
knowledge,  may  all,  in  their  leveral  ways,  contribute 
to  fix  the  true  fenfe  of  words^    And  the  fixing  the 
ienfes  of  words,  by  all  the  methods  here  enumerated, 
may  be  called  the  art  of  making  diftionaries.     It 
receives  great  affiftance  frpm  the  art  of  grammar; 
and  is  at  the  fame  time  the  main  foundation  of  it. 
This  lad  art  has  alfo  the  fame  conned;ions  with  the 
other  branches  of  knowledge ;  as  that  of  fixing  the 
ienies  of  words.     The  fame  may  be  faid  of  criticifm ; 
which  may  be  defined  the  art  of  reftoring  the  cor- 
rupted paflages  of  authors,  and  afcertaining  their  ge- 
nuirre  fenfe,  and  method  of  reafoning. 

In  all  thefe  things  there  feems  to  be  a  fufficient 
foundation  for  unity  of  opinion  amongft  thofe  that 
are  truly  learned  and  candid ;  at  lead  in  all  important 
points.  And,  in  fad,  the  differences  here  amongft 
the  literati^  are  plainly  owing,  in  great  meafure,  to 
ambition,  envy,  afiedation  of  fingularity  and  no- 
velty, &c.  All  thefe  things  magnify  the  ideas  and 
coalefcences,  which  a  man  calls  his  own,  thofe  of  his 
party,  &c«  aflbciate  ideas  of  truth,  excellence,  genius, 
&c.  to  them,  and  oppofite  ones  to  all  that  the 
fuppofed  adverfary  delivers. 

No  fceptic  can  proceed  fo  far  as  to  difclaim  the 
fenfe  of  the  words  of  his  narive  tongue,  or  of  a 
foreign  one,  which  he  underftands.  The  things  figni- 
fied  thereby  muft  and  will  be  fuggefted  -by,  and 
coalefce  with,  the  founds;  fo  that  he  cannot  but  under- 
fiand  what  he  hears  and  reads.     And  (his  is  all  the 

truth 
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vuth  that  belong  to  phiblogy  as  fuch.  The  truth 
of  the  things  expre0ed  in  words  is  a  conlideration 
belonging  to  the  feveral  other  branches  of  knowledge 
refpeftively. 

As  the  plain  didaflic  ftyle  is  intended  merely^  to 
inform  the  underftanding,  fo  the  rhetorical  and  poe- 
tical ftyles  are  intended  to  excite  the  paflions  by  the 
aflbcTatfbnSi  which  figurative  ternns  and  fornns  of 
expi-eflior^)  flowing  periods,  numbers,  rhymes,  (imi- 
les,  fitbles,  fifbions,  &c.  draw  after  them. 

Painting  and  mufic  produce  a  like  tStdi  upon  the 
paflions  as  rhetoric  and  poetry,  and  by  means  that 
are  not  very  unlike.  But  I  (hall  have  occafion  here- 
after to  fay  ibmething  more  concerning  all  thele  ima* 
ginative  arts. 

OF    MATHEMATICS. 

Mathematics  are  that  branch  of  knowledge  which  is 
the  mbft  independent'^f  any,  and  the  lead  liable  to 
uncertainty,  difference  of  opinion,  and  fceptical 
doubts.  However,  uncertainties,  differences,  and 
doubts,  have  arifen  here;  but  then  they  have  been 
chiefly  about  fuch  parts  of  mathematics  as  fall  under 
the  conQderation  of  the  logician.  For,  it  feems 
impofllble  that  a  man  who  has  qualified  himfelf  duly, 
fliould  doubt  about  the  juftnefs  of  an  arithmetical, 
algebraical,  or  fluxional  operation,  or  the  conclufive- 
nefs  of  a  geometrical  demonftration. 

The  words  point,  line,  furface,  infinitely  ^rear, 
infinitely  little,  are  all  capable  of  definitions,  at 
leafl:  of  being  explained  by  other  words.  But  then 
thefe  words  cannot  fugged  any  vifible  ideas  to 
the  imagination,  but  what  are  inconfiftent  with  the 
very  words  themfelves.  However,  this  inconfift- 
ency  has  no  effeft  upon  the  reafoning.  It  is  evident, 
that  all  that  can  be  tneant  by  the  three  angles  of  a 
triangle  being  equal  to  two  right  ones,  or  the  para- 
bolic area  to  ^  of  the  circumicribing  parallelogram, 
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or  deduced  from  thefe  poficions,  muft  always  hold  in 
future  fa£b$  and  this^  as  obferved  above>  is  all  the 
truth  that  any  thing  can  have.  In  fluxtonal  condu- 
lions  it  is  demonftratively  evident,  that  the  quantity 
under  confideration  cannot  be  greater  or  leis  by  any 
thing  aflignable,  than  according  to  the  fluxional  con<- 
clufion;  and  this  fcems  to  roe  entirely  the  fame 
thing  as  proving  it  to  be  equal.  •  •- 

I  cannot  prefume  to  fuggeft  any  particular  me- 
thods by  which  farther  difcoveries  nnay  be  made  ia 
mathematical  matters,  which  are  fo  far  advanced, 
that  few  perfbns  are  able  to  comprehend  even  what 
is  difcovered  and  unfolded  already.  However,  it  may 
not  be  amils  to  obferve,  that  all  the  operations  of 
arithmetic,  geometry,  and  algebra,  fliould  be  ap* 
plied  to. each  other  in  every  pofTible  way,  fo  as  to  find 
out  in  each  fomething  analogous  to  what  is  already 
known  and  eftabliflied  in  the  other  two.  The  appli- 
cation of  the  arithmetical  operations  of  divifion  and 
extradion  of  roots  to  algebraic  quantities,  and  of  the 
method  of  obtaining  the  roots  of  numeral  equations 
by  approximation  to  fpecious  ones,  as  taught  by  Sir 
JJaac  Newton^  have  been  the  fources  of  the  greateft 
fluxional  difcoveries^ 

OF    LOGIC. 

» 

It  is  the  purport  of  this  and  the  foregoing  fcftion, 
to  give  imperfcft  rudiments  of  fuch  an  art  of  logic, 
as  is  defined  above,  i.  e,  as  fliould  make  ufe  of  words 
in  the  way  of  mathematical  fymbols,  and  proceed 
by  mathematical  methods  of  invefl:igation  and  com- 
putation in  inquiries  of  all  forts.  Not  that  the  data 
in  the  fcicnccs  are  as  yet,  in  general,  ripe  for  fuch 
methods  j  but  they  feem  to  tend  to  this  more  and 
more  perpetually,  in  particular  branches,  fo  that  it 
cannot  be  amifs  to  prepare  ourfelveS|  in  fomc  mea- 

fure,  prcvioufly* 
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,  Logic^  and  metapbyfics,  which  are  nearly  allied 
to  logic,  feem  more  involved  in  obfcuricy  and  per- 
plexity, than  any  other  part  of  fcience.  This  has 
probably  been  the  chief  fource  of  fcepticifm,  finceit 
appears  neceflary,  that  that  part  of  knowledge,  which 
is  the  bafis  of  all  others,  which  is  to  (hew  wherein 
certainty,  probability,  poffibility,  improbability,  and 
impoffibility,  confift,  fhould  itfelf  be  free  from  all 
doubt  and  uncertainty. 

It  leems  alfo,  that  as  logic  is  required  for  the  bafis 
of  the  .other  fciences,  fo  a  logic  of  a  (econd  order  is 
required  for  a  bafis  to  that  of  the  firft,  of  a  third  for 
that  of  the  fecbnd,  and  (o  on  Jine  limite:  which,  if  it 
were  true,  would,  from  the.  nature  of  dependent  evi- 
dences, prove  that  logic  is  either  abfolutely  certain, 
or  abfolutely  void  of  all  probability.  For,  if  the 
evidence  for  it  be  ever  ib  little  inferior  to  unity,  it 
will,  by  the  continual  infinite  multiplication  required 
in  dependent  evidences  infinitely  continued,  bring 
itfelf  down  to  nothing.  Therefore,  e  converfo^  fince 
no  one  can  fay,  that  the  rules  of  logic  are  void  of  all 
probability,  the  Jummum  genus  of  them  muft  be  cer- 
tain. Tlm/ummum  genus  is  the  necefiary  coalefcence 
of  the  fubjeft  with  the  predicate.  But  the  argument 
here  alleged  is  merely  one  ad  bominemy  and  not  the 
natural  way  of  treating  the  fubjcft.  The  ncccffary 
coalefcence  juft  fpoken  of  carries  its  own  evidence 
with  it.  It  is  neceflary  from  the  nature  of  the  brain, 
and  that  in  the  moft  confirmed  fceptic,  as  well 
as  in  any  other  perfon.  And  we  need  only  inquire 
into  the  hiftory  of  the  braiuj  and  the  phyfiological 
influences  of  words  and  fymbols  upon  it  by  aflbciation, 
in  order  to  fee  this.  I  am  alfo  inclined  to  believe, 
that  the  method  here  propofed  of  confidering  words 
and  fcntences  as  imprefiions^  whofe  influence  upon 
the  H«nd  is  entirely  to  be  determined  by  the  aflb- 
cjations  heaped  upon  them  in  the  intercourfes  of 
life,  and  endeavouring  to  determine  thefe  aflbciations, 
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both  analytically  and  fynthetically,  will  caft  mucH. 
light  upon  logical  fubjefts^  and  cut  ofF  the  fotu-ces 
of  many  doubts  and  differences. 

As  the  theories  of  all  other .  arts  and  fciences  muft 
be  extracted  from  them>  fo  logic^  which,  contain; 
the  theory  of  all  thefe  theories^  muft  be  eitraAed 
from  theie  theories;  and  yet  this  is  not  to  reafbn 
in  a  circle  in  either  caie^  fince  the  theory  is  firft 
extrafted  Yrom  feif-cvidcjnt  or  allowed  ^  particulars^ 
and  then  applied  to  particulars  not  yet  known,  in 
order  to  difcover  and  prove  them.     *    ' 

It  may  not  be  amifs  here  to  take  notice  how  far 
the  theory  of  thefe  papers  has  led  me  to  differ,  in  re- 
fpe6t  of  logic,  from  Mr.  Lockis  excellent  Effc^  en 
Human  Underjianding^  to  which  the  world  are  fo 
much  indebted  for  removing  prejudices  and  incum-^ 
brances,  and  advancing  real  and  ufeful  knowledge. 

Firft,  then.  It  appears  to  me,  that  all  the  moft. 
complex  ideas  arife  from  fenfation  r  and  that  re- 
lleftion  is  not  a  diftinA  fource,  as  Mr*  Locke  makes 
it.  • 

Secondly,  Mr.  Locke  afcribes  ideas  to  many  words, 
which,  as  I  have  defined  idea,  cannot  be  faid  to  have 
any  immediate  and  precife  ones;  but  only  to  admit 
of  definitions.  However,  lee  definition  be  fubfti- 
tuted  inftead  of  idea,  in  thefe  cafes,  and  then  all  Mr. 
Locke*s  excellent  rules  concerning  words,  delivered 
in  his  third  book,  will  fuit  the  theory  of  thefe  papers. 

As  to  the  firft  difference,  which  I  think  may  be 
called  an  error  in  Mr.  Locke,  it  is,  however,  of  little 
confcquence.  We  may  conceive,  that  he  called 
fuch  ideas  as  he  could  analyfe  up  to  fenfatjon,  ideas 
of  fenfation  j  the  reft  ideas  of  refleflion,  ufing  re-  I 
Rc6tiot\  as  a  term  of  art,  denoting  an  unknown 
quantity.  Befides  which  it  may  be  remarked,  that 
the  words  which,  according  to  him,  ftand  for  ideas 
of  rcflcftion,  are,  in  general,  words,  that,  according 
to  the  theory  of  thefe  papers,  have  no  ideas,  but 
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definitions  only.  And  thus  the  firft  difFertnce^  is  as 
it  were,  taken  away  by  the  fecond;  for,  if  theie 
words  have  no  imnnediate  ideas,  there  will  be  no  oc- 
cafion  to  have  recourfe  to  reflexion  as  a  fource  of 
i^eas  s  and,  tip^on  the  whole,  there  is  no  material  re- 
pugnancy between  the  -confequences  of  this  theory, 
and  any  thing  advanced  by  Mr.  Locke. 

The  ingenious  bilhop  Berkeley  has  juftly.  obierved 
againft  Mr.  Locke^  that  there  Can  be  no  fuch  thing 
as  abftraA  ideas,  in  the  proper  ienfe  of  the  word  idea» 
However,  this  does  not  ieem  to  vitiate  any  confider- 
able  part  of  Mr.  Lockers  realbning.  Subftitute  defi- 
nition for  idea  in  the  proper  places,  and  his  conclufions 
will  hold  good  in  general. 


OF   NATURAL   HISTORY. 

Natural  hiftory  is  a  branch  of  knowledge,  wbich9 
at  the  firlt  view,  appears  to  have  a  boundlefs  extent, 
and  to  be  capable  of  the  utnnoft  pradical  precifion 
and  certainty,  if  fufficient  care  and  induftry  be  em- 
ployed. And,  in  fa£t>  the  doubts  and  differences  here 
are  not  very  confklerable ;  they  do  alio  grow  lefs  and 
lefs  every  day,  by  the  great  quantity  of  knowledge 
of  this  kind,  which  is  poured  in  from  all  quarters,  as 
learning  and  inquifitivenefs  difFufe  themfelves  more 
and  more  amongft  all  nations,  and  all  orders  of 
men. 

The  materials  for  natural  hiftory,  which  any  (ingle 
perlbn  can  collect  from  his  own  obfervation,  being 
very  inconfiderable,  in  refpeft  of  thofc  which  he  wants, 
he  is  obliged  to  have  recourfe  to  others ;  and  chere^ 
fore  muft  depend  upon  their  teftimony,  juft  as  in  civil 
hiftory.  And  our  aflfent  in  each  cafe,  being  excited 
by  a  variety  of  concurrent  proofs,  and  of  coincident 
circumftances,  transfers  part  of  its  authority  upon  the 
other.    We  believe  tcftimony  in  natural  hiftory,  bc- 
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cauie  do  we  in  civile  and  "ince  verfa ;  and  have  a  vari- 
ety of  concurrent  confirmations  in  both  cafes. 

However^  as  the  general  fads  are  thus  prafktcally 
certain^  fo  the  fubordinate  ones  are>  in  many  cafes, 
liable  to  doubts. .  And  it  is  evident,  d^at  for  the  re- 
ibludon  of  thefe  doubts  in  natural  hiftory,  we  muft 
borrow  the  affiftance  of  all  the  other  branches  of  fci- 
ence  i  and  that  fome  (kill  in  philology  muft  be  attain- 
ed, before  we  can  hope  to  arrive  at  any  tolerable  per- 
fedion  in  natural  or  civil  hiftory.  Natural  hiftory 
is  the  only  fure  bafis  of  natural  philofophy,  and  has 
fome  influence  upon  all  the  other  fdences. 


OF    CIVIL    HISTORY. 

The  general  evidences  upon  which  civil  hiftory 
is  grounded,  have  been  juft  hinted  at.  It  is  manifeft, 
that  the  difcoveries  of  natural  hiftorians,  aftrono- 
mers,  linguifts,  antiquariesj  and  philofophers  of  all 
kinds,  have  brought  great  light  and  evidence  upon 
this  branch  of  knowledge  within  the  laft  two  cen*- 
turies ;  and  are  likely  to  do  fo  more  and  more. 

The  ancient  hiftory  of  the  kingdoms  of  jljia  Miru^y 
Egypiy  and  Greece^  will  probably  be  much  better 
underftood,  when  the  inhabitants  of  thofe  countries 
become  learned. 

He  that  would  fearch  into  the  firft  ages  of  the 
world,  muft  take  the  fcriptures  for  his  guide,  lay 
down  the  truth  of  thefe  as  unqueftionable,  and  force 
all  other  evidences  into  that  pofition.  This  feems  to 
have  been  the  method  taken  by  Sir  ffaac  Newton  in 
his  Chronology,  and  which  at  laft  unfolded  to  him 
the  proper  method  oC  detefting  and  corredbing  the 
miftakes  in  the  ancient  technical  chronology  of  the 
Creeks  by  itfelf. 

The  concurrent  independent  evidences  in  the  grand 
points  of  hiftory  are  fo  much  more  numerous  than 
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the  dependent  ones>  and  mofl:  of  them  fo  ftrOng^ 
fingly  taken,  that  the  deficiency  from  certainty  in 
thefc  grand  points  cannot  be  diftinguifhed  by  the 
human  mind.  And  therefore  it  is  a  pra£bical  error 
of  great  importance  to  fuppofe,  that  fuch  kind  of 
hiftorical  evidences  are  inferior  to  mathematical  ones. 
They  are  equals  as' far  as  we  have  any  thing  to  do 
with  them,  u  e.  can  judge  of  them^  or,  be  influenced 
by  themi.  All  future  facls  depending  on  them  have 
a^  good  a  bafis,  as  tho(e  depending  on  mathematical 
evidences.  I  fpeak  here  of  principal  matters,  fuch 
as  the  conquefts  of  Alexander  and  Julius  Cafaty  ,and 
the  main  hifl'ory,  common  and  miraculous,  of  the 
Old  and  New  Teftaments.  .  Till  our  knowledge  be 
applied  to  the  predicting  or  producing  futurf  h&s^ 
no  fort  of  it  is  of  ufe  or  importance  to  us ;  and  the 
application  of  mathematical  knowledge  is  juft  as 
much  expofed  to  the  feveral  kinds  and  degrees  of 
uncertainty,  as  that  of  any  other.  That  the  evidence 
for  principal  hiftorical  fads  is  not,  in  general,  con* 
(idered  as  equal  to  mathematical  certainty,  arifes  partly 
from  the  juft-mentioned  ill-grounded  affirmations 
of  learned  men  j  partly  from  the  complexnefs  of  the 
hiftorical  proofs,  which  require  time  and  confideration 
to  digcft  them;  and  partly  becauie  the  uncertainty 
attending  fubordinate  fa6ts  has  diluted  the  evidence 
of  the  principal  and  unqueftionable  ones,  fince  the 
fame  general  fornis  of  exprefllon  are,  and  muft  be, 

ufed  in  both  cafes. 

I 

OF   NATURAL    PHILOSOPHY. 

It,  may  be  obferved  of  natural  philolbphy,  that 
in  the  parts  where  the  ideas  are  fimple,  dear,  and  of 
the  vifible  kind,  or  adequately  expounded  by  fuch, 
and  the  method  of  inveftigation  and  computation 
mathematical,  as  in  mechanics,  hydroftatics,  pneu- 
matics, optics,  and  aftronomy,  the  ^  doubts  and  di- 
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verficies  of  opinion  which  arife^  are  inconfiderablc. 
But  in  the  theories  of  chemiftry^  of  manual  arts  and 
trades^  of  n)edicine>  and,  in  genera],  of  the  powers 
and  mutual  adions  of  the  fmall  parts  of  matter,  the 
.uncertainties  and  perplexities  are  as  great,  aa  in  any 
part  of  fcience.  For  the  fmall  p^ts  of  matter,  with 
their  a6tions,  are  too  minute,  to  oe  the  objeds  of 
light ;  and  we  are  as  yet  neither  poflefled  of  a  detail 
of  the  phasnomena  fufficiendy  copious  and  regular, 
whereon  to  ground  an  inveftigation ;  nor  of  a  method 
of  inveftigation  fubtle  enough  to  arrive  at  the  fubtlety 
of  nature,  even  in  the  biggcft  component  particles, 
much  lefs  in  the  particles  of  the  fmaller  orders ;  and 
how  far  the  number  of  orders  may  go,  is  impoflible 
to  fay.  I  fee  no  contradidtion  in  fuppofing  it  in- 
finite, and  a  great  difficulty  in  flopping  at  any  par- 
ticular fize. 

Suppofe  the  number  of  orders  of  particles  infinite, 
or  at  leaft  very  great  \  aqd  that  particles  of  all  orders 
are  perpetually  flying  off  from  all  bodies  with  great 
velocity.  Firft,  This  may  occafion  the  gravitation, 
of  the  great  bodies  of  the  univerfe  to  each  other,  by 
the  tmpulfe  of  the  fmaller  corpufcles  upon  particles 
6f  fizes  equal  to  each  other  in  the  greater  bodies,  the 
impulfes  of  the  larger  corpufcles,  and  upon  particles, 
of  unequal  fize,  being  evanefcent  in  refpeft  of  the 
foregoing  impolles.  But  where  particles  approach 
near  to  one  another,  and  the  corpufcles  bear  fome 
finite  ratio  to  the  particles,  fo  as  not  to  pervade  them 
freely,  before  they  come  to  particles  of  equal  fize  to 
.  each  other,  but  affeft  them  in  proportion  to  their 
furfaces,  not  folid  content,  and  I  fuppofe  from  many 
other  caufes,  attraftions  of  other  kinds  may  arife: 
and  if  one  or  both  of  the  contiguous  particles  fend  out 
many  corpufcles  with  great  force;  alfo,  if  thcfe  cor- 
pufcles effervcfce  together  in  the  intermediate  fpace, 
and  gain  new  forces  thence,  &c.  repulQve  powers 
may  rife.     If  it  be  reafonable  to  fuppofe  many  orders 
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of  particles^  it  is  alio  reafonable  to  fuppole,  that 
their  powers  and  properties  are  fomewhat  analogous 
to  one  another ;  and  that  thoie  of  the  larger  particles 
arife  from^  and  are  compounded  o^  thofe  of  the 
next  lefs  in  (ize^  and  fo  on;  juft  as  the  whole 
gravity  of  the  moon  is  compounded  of  the  gravity 
of  all  its  parts.  But  thefe  are  all  very  grofs  and 
uocertain  conjeftures. 

In  the  mean  time,  it  feems  proper  to  u(e  the  words 
tnagnetifm,  elcftricity,  attraction  of  cohefion,  Jpiritus 
reftGTi    acrimony    of    the    animal    juices,   &c.     as 
terms  of  art,  as  unknown  caufes  of  known  efFeds. 
But  then  they  ought  always  to  be  defined,  the  defini- 
tions rigoroufly  kept  to,  and  all  fecondary  ideas  from 
prior  a(K)ciations  excluded.     Were  this  done  in  che- 
miftry  and  medicine,  it  would  produce  a  great  re- 
formation, and  at  once  cut.  off  many  incumbrances, 
perplexities    and    obfcurities.      ^he    vis   inertU  of 
bodies,   and  the  equivalent  terms,  were  once  terms 
of  this  kind,  (landing  for  the  unknown  caufe  of  known 
phasnomena.      Bv  degrees    thefe    phsenomena  were 
digefted  into  order,  the  terms  contributing  thereto, 
and  the  three  feveral  kinds  of  them,  clalTed  refpec- 
tively  under  the  three  laws  of  nature,    which   have 
been  .applied'  fynthetically  fince,  and  given  rife  to 
the  greatcft  mechanical  difcoveries.     The  fame  may 
be  obferved  of  gravity.     And  if  the  laws  of  magne- 
tifm,   eledricity,.  and    the    attraction    of    cohefion, 
could  be  afcertained  in  the  fame  manner  as  the  laws 
of  the  vis  inertia  and  gravity,  we  (hould  be  enabled 
to  predict  and  produce  many  efieCts  of  great  impor-  ^ 
tance  to  us. 

It  is  of  the  higheil  ufe  to  us  in  practical  matters, 
that  the  properties  of  bodies  are  fo  clofcly  connected 
with  each  othtr.  Thus  the  colour  and  fpccific  gra- 
vity of  a  metal,  the  vifible  idea  of  a  plant,  alfo  its 
tafte  or  fmell,  give  us  a  practical  certainty  in  refpeCt 
of  all  the  other  properties.     This  clofe  connection  of 
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the  properties  follows  undoubtedly  from  the  powers 
and  mutual  aftions  of  the  fmall  paftss  fo  that^  if  we 
could  arrive  at  the  knowledge  of  thefe  laft,  we  fliould 
immediately  lee  not  only  the  realbn  of  all  the  proper- 
ties of  bodies,  which  are  known  at  prefent,  but  be 
able  to  difcover  innumerable  other  relative  ones,  la 
the  mean  time  we  mud  endeavour  to  difcover^  digeft, 
and  regifter,  the  various  properties  of  natural  bodies, 
as  they  rife  to  yiew  from  fuitable  experinnents ;  and 
thus  prepare  the  way  for  thofe  who  (hall  hereafter 
decypher  their  internal  conftitution* 


OF    RELIGION. 

All  the  foregoing  branches  of  knowledge  ought  to 
be  confidered  as  mere  preparatories  and  preh'minaries 
to  the  knowledge  of  religion,  natural  and  revealed. 
They  all,  in  their  feveral  orders  and  degrees,  concur 
to  eftabli(h  the  principal  dofkrihes  and  duties  of  it  \ 
and  thefe,  when  eftablilhed,  become  the  bed  means 
for  attaining  knowledge.      The  benevolence  of  the 
Deity,  and  the  dodrine  of  final  caufes,  are  the  bed 
clue  for  guiding  us  through  the  labyrinths  of  natural 
phenomena,  and  particularly  of  thofe  which  relate  to 
/animals.     The  fcriptures  arc  the  only  book  which 
lean  give  us  any  jufl  idea  of  ancient  times,  of  the 
^original  of  mankind,  thW  difperfion,  &c.  or  of  what 
\  will  befal  them  in  future  generations.     As  to  future 
things,   prcdifted  in  the  fcriptures,    we  can  as  yet 
colled:  nothing  more  than  general  intimations;  but 
th^re  is  reafon  to  believe,  that  fucceeding  generations 
may  arrive   at  a  far   more   precifc   interpretation  of 
prophecy.     It  may  alfo  be,  that  much  philofophical 
knowledge  is  concealed  in  the  fcriptures ;  and  that  it 
will  be  revealed  in  its  due  time.  The  analogy  between 
the  word  and  works  of  God,  which  is  a  con^deration 
of 'the  religious   kind,    feems    to    comprehend    the 
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moft  important  truths.  To  all  this  it  muft  be  added, 
that  the  temper  of  mind  prefcribed  by  religion,  viz. 
modefty,  impartiality,  ibbriety,  apd  diligence,  are 
the  beft  qualifications  for  luccecding  in  all  inquiries. 
Thus  religion  comprehends,'  as  it  were,  all  other 
knowledge,  advances,  and  is  advanced  by  all ;  at  the 
fame  time  that  where  there  is  amorally  good  difpofition> 
a  very  fmall  portion  of  other  knowledge  is  fufficient 
for  the  attainment  of  all  that  is  neceflary  for  virtoe 
and  comfort  here,  and  eternal  happinefs  hereafter. 

The  great  differences  of  opinion,  and  contentions  ^ 
which  happen  in  religious  matters,  are  plainly .  owing 
to  the  violence  of  men's  paffions,  more  than  to' 
any  other  caufe.  Where  religion  ha^  its  due  effed 
in  reftraining  thefe,  and  begetting  true  candour,  we 
may  expeft  a  unity  of  opinion,  both  in  religious 
and  other  matters,  as  far  as  is  neceflary  for  uieftil 
pradtical  purpofes. 


SECT. 
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SECT.     III. 

OP  THE    AFFECTIONS   IN   GENERAL. 

PROP-    LXXXIX. 

79  explain  the  Origin  and  Nature  of  the  Paffions  in 

general. 

H£RB  we  may  obfcrve, 

Firft^  Thac  our  paflions  or  afiedions  can  be  n» 
more  than  aggregates  of  fimple  ideas  united  by  aflb^ 
ciation.  For  they  are  excited  by  obje£ts>  and  by 
the  incidents  of  life.  But  thefe,  if  we  except  the 
impreiled  fenfations,  can  have  no  power  of  affe&ing 
us»  but  what  they  derive  from  aflbciation;  juft  as 
was  obferved  above  of  words  and  fentences. 

Secondly,  Since  therefore  the  paflions  are  ftates 
of  confiderable  pleafure  or  pain,  they  muft  be  aggre- 
gates of  the  ideas,  or  traces  of  the  fenGble  pleafures 
and  pains,  which  ideas*  make  up  by  their  number, 
and  mutual  influence  upon  one  another,  for  the  faint- 
nefs  and  tranfltory  nature  of  each  flngly  taken.  This 
may  be  called  a  proof  a  priori.  The  proof  a  pofte- 
riori  will  be  given,  when  I  come  to  analyfe  the  £it 
clafles  of  intclledtual  afieftions,  viz.  imagination, 
ambition,  felf-interefl,  fympathy,  theopathy,  and  the 
moral  fenfe. 

Thirdly,  As  fenfation  is  the  common '  foundation 
of  all  thefe,  fo  each  in  its  turn,  when  fufliciently 
generated,  contributes  to  generate  and  model  all  the 
reft.  We  may  conceive  this  to  be  done  in  the  follow* 
ing  manner.  Let  fenfation  generate  imagination  ; 
then  will  fenfation  and  imagination  together  generate 
ambition ;    fenfation,     imagination,    and    ambition, 
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feif^nnwiefti  ienfttmH  ivndgHiattoiH  avnbmoni  and 
fel6-intereft>  fyiripMhy ;  fenfftciois  knaginscfOD,  api^ 
brcvoO)  felf-imerdl,  tnd  rjnin{>athp,  theopachy  $  fen^ 
fittien^  MnagincKiofCi)  ambicMm^  &if-incereft>  fyivvpa^ 
chf,  and  tbcopscfoy,  die  romal  fenlfe:  and^  in  an 
inverttd  o-d^r^  innagifiaticm  will  new-oiodd  fenfa- 
tion  ;  ambition,  fenfaciM  and  imagination ;  feif- 
intiereft,  ii^niation)  imaginaadvs  ^nd  ambition;  fyin- 
padiy,  ienlatit>n)  miagi»Qtio]i,  ambacidn)  and  icif- 
inaerdts  tbcopMiiy,  ^nfacion,  imagitiati<»i»  ambi- 
tion, fdf-interc(]t,^  and  fynt)padiy  ;  and  che  moral 
^fe,  feifation,  imagination,  ambitioin,  relf-intereft> 
fympaithy,  and  theopathy :  till  at  laft>  by  t)(ve  nu- 
4»cmu3  reciprocal  kiflueticea  of  :all  thefe  upon  each 
tyrtier,  the  paffions  $LXTt9t  at  that  degnet  of  complex- 
ne^,  which  is  obferved  in  £i6b,  and  which  makes 
them  ib  difficult  to  be  analyfed. 

Fourthly,  As  all  the  paffions  arife  thus  from  plea- 
func  and  pain,  thetr  firft  and  nuyft  general  diftribution 
may  be  into  the  two  daiies  of  love  and  hatred,  i.  e. 
wt  may  term  all  thofe  affeftions  of  the  pleafurable 
kind,  which  obje£ts  and  incidents  raife  in  us,  lovc; 
all  thofe  of  ttit  painful  kind,  hatred.  Thus  we 
^re  faid  to  love  not  only  intelligent'  agents  of  morally 
good  difpolldons,  but  alio  fenfual  pleaiorcs,  riches, 
and  honours ;  and  to  hate  poverty,  difgrace,  and 
pain,  bodily  and  mental 

Fifthly,  When  our  tove  and  hatred  are  excited  to 
a  certain  degnee,  they  put  us  upon  a  variety  of 
adions,  and  may  be  termed  dclire  and  averfion; 
by  which  laft  word  I  underfland  an  adive  hatred. 
Now  the  anions  which  flow  from  (kfire  and  averHon, 
arc  entirely  the  rcfult  of  aflbciated  powers  and  cir- 
cumftances,  agreeaWy  to  the  twentieth,  twenty- fiHt, 
and  twcnty-fecond  propofittons,  with  their  corollaries. 
The  young  child  learns  to  grafp,  and  go  up  to  the 
play-thing  that  pleafes  him,  and  to  withdraw  his  hand 
from  the  Are  that  burns  him,  at  firft  from  the  me- 
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chanifm  of  his  nature,  and  without  any  deliberate  pur- 
pofe  of  obtaining  pleafure,  and  avoiding  pain,  or  any 
explicit  reafoning  about  theoi.     By  degrees  he  learns, 
panly  from  the  recurrency  of  thefe  niechanical  ten* 
dencies,  infpired  by  God,  as  one  may  fay,  by  means 
of  the  nature  which  he  has  given  us  9  and  partly  from 
the   inftru6tion   and  imitation  of  others  j   to  purfue 
every  thing  which  he  loves  and  defires ;  fly  from  every 
tiling  which  he  hates ;  and  to  reafon  about  the  method 
of  doing  this,  juft  as  he  does  upon  other  matters.    And, 
bccaufe  n>ankind  are  for  the  mod  part  purfuing  or 
avoiding  fomeching  or  other,  the  defire  of  happinefs, 
and  the  averfion  to  nniiery,  are  fuppofed  to  be  infepa- 
rable  from,   and  efiential  to,  all  intelligent  natures* 
But  this  does  not  feem  to  be  an  exad  or  corredb  way 
of  fpeaking.     The  moft  general  of  our  defires  and 
averfions   are   factitious,   /.  e.  generated   by   allbcia- 
tion;   and   therefore  admit  of  intervals,  augmenta- 
tions, and  diminutions.     And,  whoever  will  be  fuffi* 
ciently  attentive  to  the  workings  of  his  own  mind, 
and  the  anions  refulting  therefrom,  jot  to  the  aftions 
of  others,  and  the  aiFeAions  which  may  be  fuppofed 
to  occafion  them,  will  find  fuch  differences  and  fin- 
gularities  in  different  perfons,  and  in  the  fame  perfon 
at  different  times,  as  no  way  agree  to  the  notion  of 
an  efTential,  original,   perpetual  defire  of  ha]>pinefs, 
and  endeavour   to   attain   it ;    but   much   rather  to 
the  faditious  aflbciated  defires  and  endeavours  here 
afferted.     And  a  due  regard  to  this  will,  as  it  feems 
to  me,  folve  many  difficulties  and  perplexities  found 
in  treatifcs  upon  the  paffions.     The  writers  upon  this 
fubjcft  have  begun  in  the  fynthetical  method  prema- 
turely,  and   without   having  premifed  the  analytical 
one.     For  it  is  very  true,  that,  after  general  defires 
and  endeavours  are  generated,  they  give  rife  in  their 
tOrn  to  a  variety  of  particular  ones.     But  the  origi- 
nal fource  is  in  the  particular  ones,  and  the  general 
•nes  never  alter  and  new- model  the  particular  ones  fo 
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muchj  as  that  there  are  not  many  traces  and  veftiges 
of  their  original  mechanical  nature  and  proportions 
remaining. 

Sixthly^  The  will  appears  to  be  nothing  but  a  de- 
lire  or  averfion  fufficiently  ftrong  to  produce  an  a£tion 
that  is  not  automatic  primarily  or  fecondarily.  At 
leaft  it  appears  to  me,  that  the  fubftitution  of  thefe 
words  for  the  word  wiU  may  be  juftiBed  by  the 
common  ufage  of  language.  The  will  is  therefigtre 
that  defire  or  averfion,  which  is  ilrongeft  for  the 
then  prefent  time.  For  if  any  other  defire  was 
ftronger,  the  mufcular  motion  connected  with  it  bY 
aflbciation  would  take  place,  and  not  that  which  pro- 
ceeds from  the  will,  or  the  voluntary  one,  which  is 
contrary  to  the  fuppofition.  Since  therefore  all  love 
and  hatred,  all  defire  and  averfion,  are  fa6titious, 
and  generated  by  aflbciation,  i.  e.  mechanically ;  it 
follows  that  th^  will  is  mechanical  alfo. 

Seventhly,  Since  the  things  which  we  purfuc  do, 
when  obtained,  generally  afibrd  pleafure,  and  thofe 
which  we  fly  from  afFeft  us  with  pain,  if  they  over- 
take us,  it  follows  that  the  gratification  of  the  will 
is  generally  attended  or  aflfociated  with  pleafure,  the 
diiappointment  of  it  with  pain.  Hence  a  mere  afib- 
ciated  pleafure  is  transferred  upon  the  gratification  of 
the  will ;  a  mere  afibciated  pain  upon  the  difappoint- 
ment  of  it.  And  if  the  will  was  always  gratified, 
this  mere  aflbciated  pleafure  would,  according  to  the 
prefent  frame  of  our  natures,  abforb,  as  it  were,  alt 
our  other  pleafures ;  and  thus  by  drying  up  the  fource 
from  whence  it  fprung,  be  itfelf  dried  up  at  lafl :  and 
the  firft  difappointments,  after  a  long  courfe  of  gra- 
tification, would  be  intolerable.  Both  which  things 
are  fufliciently  obfervable,  in  an  inferior  degree,  in  chil- 
dren that  are  much  indulged,  and  in  adults,  after  a 
ieries  of  fuccefsful  events.  Gratifications  x>f  the  will 
without  the  confequent  expected  pleafure,  and  cJifap- 
pointments  of  it    without  the  confequent  expeded 
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pain^  are  particularly  ultful  to  us  here.  And  it  it 
by  this,  aniongft  other  means,  that  the  human  will  is 
brought  to  a  conformity  with  the  divine ;  which  is 
the  only  radical  cure  for  all  our  evils  and  dilkppoint- 
ments,  and  tbe  only  cameft  and  medium  for  obtain^ 
ing  lafting  happinefs. 

Eighthly,  We  often  defire  and  purfue  things  which 
give  pain  rather  than  pieafure.  Here  it  is  to  be  fup- 
pofedj  that  at  firft  they  afforded  pieafure,  and  that 
they  now  give  pain  on  account  of  a  change  in  our 
nature  and  circumftances.  Now,  as  the  continuance 
to  defire  and  purfue  fuch  obje£t^  notwithftanding  the 
pain  arifing  from  them,  is  the  eflfeft  of  the  power  of 
aflbciation,  fo  the  fame  power  will  at  laft  reverfe  its 
own  fteps,  and  free  us  from  fuch  hurtful  defires  and 
purfoits.  The  recurrency  of  pain  will  at  laft  render 
the  objeft  undefirable  and  hatefoL  And  the  experi-^ 
ence  of  this  painfol  proceis,  in  a  ftw  particular  in* 
ftances,  will  at  laft,  as  in  other  cafes  of  the  fame 
kind,  beget  a  habit  of  ceafing  to  purfue  things,  which 
we  perceive  by  a  few  trials,  or  by  rational  argu- 
mentsi  to  be  hurtful  to  us  upon  the  whole. 

Ninthly,  A  ftate  of  defire  ought  to  be  pleafaot  at 
firft  from  the  near  relation  of  defire  to  love,  and 
of  love  to  pieafure  and  happinefs.  But  in  the  courfe 
of  a  long  purfuit,  fo  many  fears  and  diiappointments, 
apparent  or  real,  in  refpedt  of  the  fubordinate  means, 
and  fo  many  ftrong  agitations  of  mind  pafling  the 
limits  of  pieafure,  intervene,  as  greatly  to  chequer  a 
ftate  of  defire  with  mifcry.  For  the  fame  reafons 
ftatcs.  of  avcrtion  are  chequcrtfd  with  hope  and 
comfort. 

Tenthly,  Hope  and  fear  are,  as  juft  now  ob- 
fcrved,  the  attendants  upon  defire  and  averfion.'  Thefc 
afieft  lis  more  or  Icfs,  according  to  the  more  or  lefs 
frequent  recurrency  of  the  pleafing  and  painful  ideas, 
according  to  the  greater  or  kfs  probability  of  the  ex- 
pected event,  according  to  the  greater  or  lefs  diftancq 
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of  Ciine^  &c.  the  power  of  aflbciation  difpla^ruig 
itfcif  every  where  ia  the  agitations  of  mind  excited 
by  thefe  paffions.  It  is  particularly  remarkable  here 
that  our  hopes  ud  fears  rife  and  fall  with  certain 
bodily  difpoiitionsj  according  as  thefe  favour  or  op- 
pofe  thenru 

Eleventhly^  Joy  and  grief  take  place  when  the 
deGre  and  averHon,  hope  and  fear,  are  at  an  end; 
and  are  Fove  and  hatred,  exerted  towards  an  objedt 
which  is  prefent,  either  rn  a  fenfible  manner,  or  in  a 
rational  one,  /.  e.  fo  as  to  occupy  the  whole  powers 
of  the  mind,  as  fen&bfe  objects,,  when  prefent,  and 
atjbendcd  00,  do  the  external  ienfes.  It  is  rery  evi- 
dent, that  the  obje&s  of  the  intelleAual  pleafures  and 
pains  derive  their  power  of  thus  aSefting  the  mind 
from  aflbciation.    , 

Twelfthly,  After  the  aftualjoy  and  grief  are  over, 
and  the  object  wkbdrawn,.  there  geoerdly  remains  a 
pleafmg  or  difplcafing  recolleftioo  cur  refentnnent, 
wMcb  recurs  with  every  tecturrency  of  the  idea  of  the 

^^j€61i,  «  of  the  aflbciated  ones.  This  rtcolle£Hon 
keeps  vt^  the  love  or  hanred.  I  a  like  manner  the  five 
gratefiri  paffioQS,  love,  diefire,  bope>  joy^  ^^^  P^-« 
fing  recQlk)£tion>  all  enhance  one  another ;  as  do  the 
fiv«  wgeajbeiiri  ones^  hatred,  averBon,  fear,  grief,  and 
difpkafiog  iecolk6kion.     Aod  the  whole  ten,   then 

"togechef,  coQiprebend,  as  appears  to  me,  all  the 
gCMral  pafiiont  of  human  natuce.  ^ 
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SECT.    IV. 

OF       MEMORY. 

» 

PROP.    XC. 

Jo  examine  bow  far  the  Pb^enomena  of  Memory  are 
agreeaUe  to  tbe  foregoing  ^beory. 

Memory   was  defined  in  the  introduftion  to  be 

^that    faculty    by    which    traces    of    fenfations    and 

ideas  recur^  or  are  recalledj  in  the  fame  order  and 

proportion^  accurately  or  nearly,  as  they  were  once 

prcfentcd. 

Now  here  we  may  obferve, 

Firft,  That  memory  depends  entirely  or  chiefly  on 
the  ftacc  of  the  brain.  For  difeafe^  concuflfions  of 
the  brain,  fpirituous  liquors,  and  fome  poifons,  im- 
pair or  deftroy  it ;  and  it  generally  returns  again  with 
the  return  of  health,  from  the  ufe  of  proper  medi- 
cines and  methods.  And  all  this  is  peculiarty  fuit- 
able  to  the  notion  of  vibrations.  If  fenfations  and 
ideas  arife  from  peculiar  vibrations,  and  difpofitions 
to  vibrate,  in  the  medullary  fubftance  of  the  brain,  it 
is  eafy  to  conceive,  that  the  caufes  above  alleged  may 
fo  confound  the  fenfations  and  ideas,  as  that  the  ufiial 
order  and  proportion  of  the  ideas  (hall  be  deftroyed. 

Secondly,  The  rudiments  of  memory  are  laid  in 
the  perpetual  rccurrency  of  the  Came  impreffions,  and 
clufters  of  impreffions.  How  thefe  leave  traces,  in 
which  the  Order  is  prefcrved,  may  be  underftood  from 
the  eighth>  ninth,  tenth,  and  eleventh  propofitions. 
The  traces  which  letters,  and  words,  i.  e.  clufters  of 
letters,  leave,  afford  an  inftance  and  example  of  this. 
And,  as  in  languages  the  letters  are  fewer  than  the 
Syllables,  the  fyllables  than  the  words,  and  the  words 
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than  the  fentences^  fo  the  fingle  fenfible  impreflions, 
and  the  fmall  clufters  of  them^  are  comparatively  few 
in  refpe£t  of  the  large  clufters.;  and,  being  fo,  they 
muft  recur  aiore  frequently,  fo  as  the  fooner  to  beget 
thofe  traces  which  I  call  the  rydioients  or  elements 
of  memory.  When  thefe  traces  or  ideas  begin  to 
recur  frequendy,  this  alfo  contributes  to  fix  them,  and 
their  order,  in  the  memory,  in  the  fame  manner  as  the 
frequent  impreflion  of  the  objects  themlelves. 

Thirdly,  Suppofe  now  ^  perfon  fo  far  advanced  in 
life,  iais  that  he  has  learnt  all  thefe  rudiments,  i.  e.  that 
he  has  ideas  of  the  common  appearances  and  occur- 
rences of  life,  under  a  confiderable  variety  of  fubor- 
dinate  circumftances,  which  recur  to  his  imagination 
from  the  flighteft  caufes,  and  with  the  naoft  perfc6t 
facility ;  and  kt  us  aik,  how  he  can  be  able  to  re- 
member, or  recoUe6t  a  pad  fad,  confiding  of  one  thou- 
fand  fingle  particulars,  or  of  one  hundred  fucb  clufiers 
as  are  called  the  rudiments  of  memory;  len  fingle  par- 
ticulars being  fuppo(ed  to  conftitute  a  rudiment  ?  Firft, 
then,  we  may  obferve,  that  there  are.  oniy  opt;  hun- 
dred links  wanting  in  the  chain;  forhe  lioA  j^Iready 
learnt  confiderable  exa£bnefs-  in  the  fubor^nate  cir- 
cumftances of  the  one  hundred  clufters ; ,  and  perfed 
exa£tnefs  is  not  to  be  fuppofed  or  required. — Secondly, 
The  one  hundred  cluftefs  recur  again  and  again  to  the 
imagination  for  fome  time  afcer  the  fafk,  in  a  quick 
and  tranfient  manner,  as  thofe  who  ..attend  fuSiciently 
to  what  pafies  in  their  own  minds  may  perceive ;  and 
this  both  makes  the  imprefiion  a  little  deeper,  and 
alfo  forves  to  preferve  the  order.  If  -the  perfon 
attempts  to  recoUedt.  foon  after  the  imprefiion, 
the  efied  remaining  in  the  brain  is  fufficient  to 
enable  him  to  do  this  with  the  accurslcy  required 
and  experienced ;  if  a  longer  time  intervenes,  before 
he  attempts  to  recoiled,  ftiU  the  number  of  invot- 
luntary  recurrencies  makes  up  in  fome  meafure  for 
the  want  of  this  voluntary  recollcfkion.  However, 
the  power  of  recolledion  declines  in  general,  and  is 
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entirely  loft  bjr  degrees.     Ic  confkm.^  Ais  veaibningy 
that  a  new  iet  of  ftrong  impreffions  deftroys  this 
power  of  recolkAion.     For  this  nmfk  both  oblko- 
rate  the  efiefts  of-  the  foregoii^  mpvefikKis,  and  pre* 
vent  the  reciirrency  of  tbe  ideas. —  Thirdly,  As  the 
fingle  tmpreflSons,  wbicb  make  the  fnnaU  chiAers,  are 
not  combined  tK)gether  at  hazard,  but  according  rd-  a 
general  tenor  in  nature,  fo  the  clufters  which  make 
fafbs  fucceed  each  other  according  to  fome  general 
tenor  likewife.     Now  this  both  kfiens  the  number 
of  varieties,  and  fliews  that  the  affociatioo  betweeit 
many  of  the  chifters,  or  rudiments,  or  one  hundred 
links  fuppoied  to  be  wanting,  is  ccfnented  already. 
This  may  be  both  illuftrated  and  exempU^d  by  thC' 
obfervation^  that  ic  is  difficult  to  remen^r  eircn  ^cH- 
known  words  that  have  no  coonedlion  with  each  other, 
and  more  ib  to  remember  coIleAione  of  barbarous 
terms ;  whereas  adepts  in  any  fcience  remember  the 
things  of  that  fcience  with  a  flirprixing  exa£tnei^  and 
£icility.«^  Fourthly,  Some  clufters  are  excluded  fronr> 
fucceeding  others,  by  ideas  of  inconfiftency,  impoffi-* 
bihty,{aad  by  the  methods  of  realbning,  of  which  wo 
become  ntefters  as  we  advance  in  life. — Fifthly,  The 
vifible  impreflioiis  which  concur  in  the  paft  fadb,  by 
being  vivid,  and  prefer viog  the  order  of  place,  often 
contribute  greatly  to  pre^rve  the  order    of   time, 
and  to  fug^eft  the  clufters  whicl>  may  be  wantir^.-— 
Sixthly,  It  is  to  be  obfervedi,  that  as  we  think  in  words 
both   the  impreflions  and  tbe  recurrencies  of  ideaa 
will  be  attended  with  words;  and  tbefe  words,  from 
the  great  uie  and   familiarity  of  language,   will   fix 
'  themfclves  ftrongly  in  the  fancy,  and  by   ft>  doing 
bring  up  the  affociated  trains  of  ideas  in  the  proper 
order,  accurately  or  nearly.     And  thus,  when  a  perfon 
relates  a   paft   fa£^,    the    ideas    do    in    ibm^  cafes 
fuggcft  the  words,  wbilft  in  others  the  words  fug-, 
geft   the  ideas.      Hence    illiterate    peribns    do  not 
remember  nearly  fo  well  as  olhers,  cattris  paribus.  And 
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I  fappofe  the  fatne  is,  trat  ef  ikaf  perlbfis  m  1  ftitt 
grcTQtcr  degree.  But  it  ariics  hence  alfo,  that  inao]C 
miftakea  m  tbe  fobordioaie  drcunnAances  are  com* 
nfMctcd  in  the  relatioiis  of  paft  fa&s^  if  the  relatcr 
dcfceods  tNDi  naimitc  parttciilani«  Fov  the  fime  reafons 
tbcfe  tnifiak«»  will  be  fo  aflbciattd  with'ihe  true  h£t% 
after  a  few  idacions,  that  the  re^attr  himfelf  ihaM  be^ 
Keve,  that  he  reiminbers  them  dSftinAlj.--^SevenAbl]r, 
The  miftakes  which  ate  committed  both  on  the  fore* 
going  accouot'  and  others,  make  confideraUe  abace« 
ments  i»  the  di^kulty  here  to  be  folved. 

Fourthly,  Let  it  now  be  a^d^  in  what  the  r,eco)« 
leAion  of  a  piaft  fad,  confifting  of  one  hundred  dgfters, 
as  above,  difiers  from  the  tranfit  of  the  finM»  one 
huodred  dufters  over  the  fancy>  in  the  ifay  of  a  He* 
verie  i  I  aofver,  partly  in  tbe  vividnefe  of  ^  cluf* 
ters,  partly  and  principally  in  the  readinefe  and  fbcngth 
of  the  affoeiations,  by  which  they  are  cemented  to* 
gether.  This  follows  from  what  has  been  already  de« 
Uvered ;  but  it  may  be  confirmrd  alio  by  many  other 
obfervations.<-«-Tbus,  firft  many  peribns  ate  known 
by  relating  the  hme  falfe  ftory  over  and  over  again^ 
L  0.  by  noagnifying  the  ideas,  and  their  a£R)ciartoq8,  at 
1  aft  to  believe  that  they  remennber  it.  It  makes  as  iri* 
vid  an  impveffiba,  upon  them,  and  hangs  as  ck>lely  to- 
gether, as  an^  af&mbkge  of  paft  faAs  recolieded  by 
memory, — Secondly,  All  nnen  are  fonietitMs  at  a 
k>f6  to  know  whether  ckifters  of  ideas  that  ftrike 
the  fancy  llroogly,  and  focceed  each  other  readily 
and  imnoediately,  be  recoHeSrion^  or  nnere  reveries. 
Atnd  the  ndore  they  agitate  the  nnatter  in  the  mind, 
the  more  does  the  reverie  appear  like  a  recoUeAfon( 
it  rcfembtes  this,  that  if  in  endeavouring  to  recoiled  a 
verfir,  a  wrong  word,  fuiting  the,  place,  firft  occurs^ 
and  afterwards  the  right  one,  it  is  difficult  during  the 
^n  prefent  agitation  to  diftinguifb  the  right  oneu 
But  afterwards,  when  this  agitation  is  Aibfided,  the 
right  word  eaGly  regains  its  place.  Perfons  of  irri- 
table 
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6ble  nervous  fyftems  are  more  fubjed  to  fuch  falla- 
cies than  others.  Apd  madmen  often  impoic  upon 
themielves  in  this  way,  viz.  from  the  vividnefs  of 
their  ideas  and  aflbciations,  produced  by  bodily 
caufes.  The  fame,  thing,  often  happens  in  dreams., 
The  vividnefs  of  the  new  fcene  often  makes  it  appear 
like  one  that. we  remember,  and  are  well  acquainted 
with.  Thirdly  if  the  fpecific  nature  of  memory 
confift  in  the  great  vigour  of  the  ideas,  and  their 
aflbciations,  then,  as  this  vigour  abates,  it  ought  to 
fugged  to  us  a  length  of  time  ebpfed;  and  wr. 
verJiM^  if  it  be  kept  up,  the  diftance  of  time  ought 
to  appear  contra£ted.  Now  this  laft  is  the  cafe :  for 
the  death  of  a  friend,  or  any  interefting  event,  often 
recolle£ted  and  related,  appears  to  have  Happened  but 
yefterday,  as  we  term  it,  viz.  on  account  of  the  vi- 
vidnefs of  the  clufters,  and  their  aflbciations,  corre- 
ipondiog  to  the  nature  of  a  recent  event.— 'Fourthly, 
It  is  not,  however,  to  be  here  fuppofed,  that  we 
have-not  many  other  ways  of  diftinguilhing  real  recoU 
leiEHons  from  mere  reveries.  For  the  iirft  are  fup- 
ported  by  their  connexion  with  known  and  allowed 
fa£ts,  by  various  methods  of  reafoning,  and  having 
been  related  as  real  recolle£^ions,  &c. 
.  Fifthly,  In  like  manner  we  diftinguifli  a  new  place, 
book,  perfon,  &c.  from  one  which  we  remember, 
fuppoliog  both  to  be  preiented  in  like  circumftances. 
The  parts,  aflbciates,  &c.  of  that  which  we  remem-r 
ber,  ftrike  us  more  ftrongly,  are  fuggefted  by  each 
other,'  and  hang  together,  which  does  not  hold  of  the 
new.  The  old  does  alfo  fuggeft  many  aflbciates, 
which  a  new  one  in  like  circumftances  would  not. 
And  if  from  the  then  ftate  of  fancy,  the.  diftance  of 
time,.  &c.  there  be  any  doubt  of  thefe  things,  either 
with  refpefl  to  the  old  or  new,  a  like  doubt  arifes  in 
rcfpeft  of  the  memory.  An  attentive  perfon  may 
obicrve,  that  he  determines  of  fuch  things,  whether 
they  be  old  or  new,  by  the  vividnefs  of  the  ideas,  and 
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their  powcar  of  fuggefting  each  other,    and  foreign 
aflbciates. 

Some  perfons  feem  to  foppofe,  that  the  foulfor- 
veys  one  objeft,  the  old  for  inftance,  and  comparing 
it  with  the  imprellions  which  a  (imilar  new  one  would 
excite,  calls  the  old  one  an  objeA  remembered.  '  But 
this  is  like  fuppofing  an  eye  within  the  eye  to  view 
the  pidiures  made  by  objefts  ypon  the  retina.  Not 
to  mention,  that  the  foul  cannot  in  the  fame  inftant, 
during  the  fame  t>  w,  farvey  both  the  old  and  new, 
and  compare  them  together;  nor  is  there  any  evi- 
dence, that  this  is  done  in  fa6l.  A  perfon  who 
inquires  into  the  nature  of  memory,  may  indeed 
endeavour  to  ftate  the  difference  between  the  impref- 
lions  of  old  and  new,  as  I  have  done  here;  but  this 
is  a  fpeculation  that  few  perfons  concern  themfelves 
with,  whereas  all  remember  a/id  apply  the  words* 
relative  to  memory,  jufl  as  they  do  other  words.  We 
may  conclude  therefore,  that  the  difference  of  vivid- 
nefs  and  connection  in  the  ideas,  with  the  other 
aflbciates  of  recolledions,  are  a  fuHicient  foundation 
for  the  proper  ufc  of  the  words  relative  to  the 
memory,  juft  as  in  other  like  cafes. 

Sixthly,  The  peculiar  imperfedtion  of  the  memory 
in  children  tallies  with  the  foregoing  account  of  this 
faculty  s  and  indeed  this  account  may  be  confidered 
as  a  grofs  general  hiftory  of  the  fdcceffive  grdwthi 
of  the  memory,  in  pafSng  from  childhood  to  adult 
age.  Children  mufl  learn  by  degrees  the  ideas  of 
iingle  impreffions,  the  clutters  Which  I  (tall  'fiidi- 
ments,  and  the  moft  ufual  conrnedtions  and '  coiWbi-^ 
nations  of  thefe.  They  have  alfo  the  ufe  of  words, 
ztA  of  objects  and  incidents,  as  figns  and  fymbols, 
with  the  proper  method  of  reafbning  upon  them,  to 
learn ;  and  during  their  novitiate  in  thefe  things  Hheir 
memories  muft  labour  under  great  imperfeftions.  It 
appears  alfo,  that  the  imperfedions  peculiar  to..chil- 
drexi  correfpond  in  kind  as  well  as  degree  to  the  rea- 
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iM&  hcu^e  afliigncd  for  them.  Their  not  being  abk  to 
digeft  pad:  faAs  in  order  of  time  is^  in  great  nEwa- 
fure)  Qwing  to  their  not  having  the  proper  ufe  of  the 
^oihol&s  whereby  tionc  is  daibted. 

Scvecrthl]^,  The  peculiar  imperfeflioQ  of  the  Dn<N 
mory  i»  aged  fierions  tallies  aUb  with  the  for^cnag 
accQuoi*  The  vibracioos  and  difpofitions  to*  vibrate, 
» the  fcnall  medullary  particles,  aod  their  afibciatioos^ 
are  all  fa  fixed  by  the  caUofity  of  the  medullary  fub* 
ftaacCi,  and  by  repeated  )n3.preflia»s  and  reciirrencies, 
thai  new  impreffions  can  ficarce  enter,  that  they  recur 
ibldonos  and  thst  the  parts  which  do  reeur  bring  in 
old  trains  fronv  eftabliflbed  aflbciations^  infteadi  of 
coatinuing  tbafe  which  wete  lateijr  imiprefied.  Heoee 
ono  may  almoft  predt<9:  what  ^pcyry  old  perfoos  wiH 
&y  or  do  upoo  coowion  oceurreoceft.  Wh^h  is  alfo 
the  cafe  freoueittly  with  perfoos  of  ftrong  paQiOQa, 
&jr  reafena  that  are  not  very  unlike.  When  old 
perfoos  lelate  the  incideou  of  their  youth  with  great 
precifioot,  it  is  ratheir  owing  to  the  memory  of  n^any 
preceding  meffiories>^  recoIleAion6>.and  rdaciona  than 
to»  the  memory  of  the  thing  itfelf. 

Eighthly,  In  recovering  from  coocoflions,  and 
otheK  dilbrders  of  the  brain,  ijt  h  nfusA  (qt  the  paiient 
to  recover  the  power  oi  remembering  the  then  pre^ 
fen£  comnstoft  iacideats  for  mioute$,.  hours,,  and  days-, 
fay  degrees^}  aUb  the  power  of  recaUing  the  events 
of  his  life  preceding  his  ilkieis.  At  length  he  reco* 
versv  this  laft  power  per feifUy,  and  at  the  iame  time 
forgets  aknoft  all  th^  paft:  ii>  bis  iUnefs,  even  tbo(e 
ttuoga  which  he  reonemberodk  aa  fir  ft,  for  a  day  or 
two.  Now  the  realon  of  this  I  take  to  be,  that  upov 
a  perfed  recovery  the  brain  recovers  its  natural  fl^ae^ 
i*  e.  all  iis  former  diipofeion^  u>  vibrate ;  but  .that 
fuch  2&  took  place  during  the  preternatural  ftate  of 
the  brain,  u  ^.during  bis  iUoefe,  are  aU  obliterated 
by  the  retivn  of  the  natuial  ftate.  In  tike  manoer 
dneam^  which  happen  in  a  peculiar  date  of  the  braii^ 
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i.  e.  in  flccp,  vatiifh,  as  foon  as  ri^Isnce,  a  dfferarft 
ftatr,  takes  place.  Bat  if  they  be  coHeOed  imme^ 
diatdy  upon  waking,  and  thofs  connefted  with  t!ye 
ftatc  of  vigilance,  they  may  be  renrwwbcred.  Bwt  • 
1  (halt  have  occadon  to  be  more  explicit  on  this  head 
in  the  next  fc6Hon. 

Ninthly,  It  is  very  difficult  to  nnake  any  ptaofible 
conjcSurcs  why  fome  perfotis  of  very  weak  judg- 
ments, not  much  below  idiots,  are  endued  with  a 
peculiar  ertraordinary  memory.  This  iitemory  n 
generally  the  power  of  rtcolJ^ing  a  large  group  of 
words,  fuppofe,  as  thofe  of  a  fermon,  in  a  (hort 
time  after  they  are  heard,  with  wonderful  exaAnefi 
and  readinefsi  but  then  the  whole  is  obliterated^  * 
after  a  longer  time,  much  more  completely  than  in 
perfons  of  common  memories  and  judgments.  One 
may  perhaps  conjecture,  that  the  brain  receives  all 
difpofltions  to  vibrate  fooner  in  thefe  perfons,  and 
lets  them  go  fooner,  than  in  others.  And  the  laft 
may  contribute  to  the  firft :  for,  new  impreflions  may 
take%place  more  deeply  and  precifely,  if  there  be  few 
old  ones  to  oppofc  them.  The  moft  perfeft  memory 
is  that  which  can  both  receive  moft  readily,  and  retain  . 
moft  duVably.  But  we  may  fuppofe,  that  there  arc 
limits,  beyond  which  thefe  two  different  powers 
cannot  confift  with  each  other. 

Tenthly,  When  a  perfon  defirea  to  recoUeft  a  thing 
that  has  efcaped  him,  fuppofe  the  name  of  a  perfon, 
or  vifible  objeCt,  he  recalls  the  yifible  idea,  or  fomc 
other  affociate,  again  and  again,  by  a  voluntary  power, 
the  dcfue  generally  magnifying  all  the  ideas  and 
affociations  \  and  thus  bringing  in  the  afibciation  and 
idea  wanted,  at  laft.  However,  if  the  defire  be  great, 
it  changes  the  ftate  of  the  brain,  and  has  an  oppofitc 
effedt  ;  fo  that  the  dcfired  idea  does  not  recur, 
till  all  has  fubfided  \  perhaps  not  even  then. 

Eleventhly,  All  our  voluntary  powers  are  of  the 
pature  of  memory;  as  may  be  cafily  fcen  from  the 
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foregoing  account  of  it»  compared  with  the  account 
pf  the  voluntary  powers  given  in  the  firft  chapter. 
And  it  agrees  remarkably  with  this,  that>  in  morbid 
affeftions  of  the  memory,  the  voluntary  aftions  fuffcr 
a  like  change  and  imperfcdion. 

Twelfthly,  For  the  fame  reafons  the  whole  pow- 
ers of  the  foul  may  be  referred  to  the  memory,  when 
taken  in  a  large  fenfe.  Hence,  though  fbme  perfons 
may^havc  ftrong  memories  with  weak  judgments* 
yet  no  man  can  have  a  ftrong  judgment  with  a  weak 
original  power  of  retaining  and  remembering. 
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SECT.     V. 

OF  IMAGINATION,  REVERIES,  AND  DREAMS. 

PROP.     XCI. 

TV  examine  bow  far  the  Tbanomena  of  Imagination, 
Reveries,  and  Dreams,  are  agreeable  to  the  foregoing 
theory. 

The'  recurrence  of  ideas^  cfpecially  vifible  and 
audible  ones^  in  a  vivid  manner^  bujc  without  any 
regard  to  the  order  obfcrved  in  paft  fa£bs^  is  afcribed 
to  the  power  of  imagination  or  fancy.  Now  here 
we  may  obferve,  that  every  fucceeding  thought  is  the 
refult  either  of  fbme  new  impreffion»  or  of  an  afib- 
ciation  with  the  preceding.  Add  this  is  the  com- 
mon opinion.  It  is  impoifible  indeed  to  attend  fb 
minutely  to  the  fucceOion  of  our  ideas^  as  to  diftin« 
guifh  and  remember  for  a  fufficient  time  the  very 
imprcflion  or  aflbciation  which  gave  birth  to  each 
thought;,  but  we  can  do  this  as  far  as  it  can  be 
expefbed  to  be  done,  and  in  fo  great  a  variety  of 
jnftances,  that  our  argument  for  the  prevalence  of 
the  foregoing  principle  of  aflbciation  in  all  inftances, 
except  thofe  of  new  imprcffions,  may  be  efteemed 
a  complete  indudtion. 

A  reverie  differs  from  imagination  only  in  that  the 
perfon  being  more  attentive  to  his  own  thoughts, 
and  lefs  difturbed  by  foreign  objefts,  more  of  his 
ideas  are  deducible  from  afibciation,  and  fewer  from 
new  impreflions. 

It  is  to  be  oblerved,  however,  that  in  all  the  cafes 
of  imagination  and  reverie  the  thoughts  depend,  in 
part,  upon  the  then  (tate  of  body  or  mind.  A 
pleafurable  or  painful  flate  of  the  ftomach  or  brain, 
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joy  or  grief,  will  make  all  the  thoughts  warp  their 
own  way,  little  or  much.  But  this  exception  is  as 
agreeable  to  the  foregoing  thet>ry,  asf  the  general 
prevalence  of  aflbciation  juft  laid  down. 

We  come  next  to  dreams.  I  fay  then,  that  dreams 
are  nothing  but  the  imaginations,  fancies,  or  reve- 
ries of  a  flecping  man ;  orid  that  they  are  deducible 
from  the  three  following  caufes,  viz.  Firft,  The  im- 
prelTions  and  ideas  lately  received,  and  particularly 
tholfe  of  the  preceding  day.  Secondly,  The  Rate  of 
the  body,  particularly  of  the  ftomach  and  brain. 
And,  Thirdly,  Aflbciation. 

That  drtams  are,  in  part,  dedticiUe  from  the  im- 
prcflions  and  ideas  of  the  preceding  day,  appears  from 
the  frequent  recurrence  of  thcfc  in  greater  or  lefler 
clutters,  and  efpccially  of  the  vifible  ones,  in  our 
dreams.  We  fometimes  take  in  kleas  of  longer  date, 
in  part,  on  account  of  their  recency:  however,  in 
general,  ideas  that  have  not  afiefted  the  mind  for 
ibme  days,  recur  in  dreams  only  from  the  fecond  or 
third  caufc  here  afligned. 

That  the  ftate  of  the  body  affeAs  our  dreams,  if 
evident  from  the  dreams  of  fick  pcrfons,  and  of 
ihofe  who  labour  under  indigeftions,  fpafms,  and 
Hatulencies. 

Laftly,  We  may  perceive  ourftlves  to  be  carried 
on  from  one  thing  to  another  in  our  dreams  partly 
by  al!bciation. 

It  is  alfo  highly  agreeable  to  the  foregoing  theory 
to  expeft,  that  each  of  the  three  foregoing  caufcs 
Ihould  have  an  influence  upon  the  trains  of  ideas^ 
that  are  prefenied  in  dreams. 

Let  us  now  fee  how  we  can  folve  the  nK)ft  ufual 
phjenomena  of  dreams  upon  thcfc  principles. 

Firft,  then.  The  fcenes  which  prcfent  themfclves 
are  taken  to  be  real.  We  do  not  confider  them  as 
the  work  of  the  fancy  ^  but  foppolc  ourfclves  pre- 
ient,   and   a^ualiy  feeing  and   hearing  what  paflTcs. 
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Now  this  happens^  Firft^  Becaufe  we  have  no  other 
reality  to  oppofe  to  the  ideas  which  offer  themlelves, 
whereas  in  the  comoion  fifbions  of  the  fancy,  while 
we  are  awake,  there  is  always  a  fee  of  real  external 
objeds  ftriking  ibnne  of  our  feoiesj  and  precluding 
a  like  miftake  there :  or,  if  we  become  quite  inatten- 
tive to  external  objects,  the  reverie  does  fo  far 
put  on  the  nature  of  a  dreao),  as  to  appear  a  reality. 
-^Secondly,  The  trains  of  vifible  ideas,  which  occur 
in  dreams,  are  far  more  vivid  than  coaimon  vifible 
ideas ;  and  therefore  may  the  more  eafily  be  taken  for 
aAual  imprefTions.  For  what  reafbns  theie  ideas 
Ihould  be  lb  much  more  vivid,  I  cannot  prefume  to 
fay.  I  guefs,  that  the  exclufion  of  real  imprelfions 
has  ibme  il^are,  and  the  increafed  heat  of  the  brain 
may  have  fome  likewife.  The  fad  is  moft  obierva- 
ble  in  the  firft  approaches  of  fleep;  all  the  vifible 
ideas  beginning  then  to  be  more  than  ufually  glaring. 

Secondly,.  There  is  a  great  wildnefs  and  incon^ 
iiftency  in  our  dreams.  For  the  brain,  during. fleep, 
is  in  a  (late  lb  different  from  that  in  which  the  ufual 
aflbciations  were  formed,  that  they  can  by  no  means 
take  place  as  they  do  during  vigilance.  On  the  con- 
trary, the  ftate  of  the  body  fuggefts  fuch  ideas, 
amongft  thofe  that  have  been  lately  imprelled,  as  are 
moft  fuitable  to  the  various  kinds  and  degrees  of 
pleafant  and  painful  vibrations  excited  in  the  ftomach, 
brain,  or  fome  other  part.  Thus  a  peribn  who  has 
taken  opium,  fees  either  gay  fcenes,  or  ghaftly  ones, 
according  as  the  opium  excites  pleafant  or  painful 
vibrations  in  the  ftomach.  Hence  it  will  follow,  that 
ideas  will  rife  fucceftively  in  dreams,  which  have  90 
fuch  connexion  as  takes  place  in  nature,  in  actual 
impredions,  npr  any  fuch  as  is  deducible  from  aflb- 
ciation.  And  yet,  if  they  rife  up  quiche  and  vividly, 
one  after  another,  as  fubjefts,  predicates,  and  other 
aflbciates,  ufe  to  do,  they  will  be  affirmed  of  each 
dther,  and  appear  to  hang  together.     Thus  the  fame 
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perfon  appears  in  two  places  at  the  fame  time ;  two 
perfons  appearing  fuccefljvely  in  the  lame  place  coa- 
lefce  into  one;  a  brute  is  fuppofed  to  fpeak  (when 
the  idea  of  a  voice  comes  from  that  quarter)  or  to  han-« 
die;  any  idea,  qualiBcafion,  office^  &c.  coinciding  in 
the  inftant  of  time  with  the  idea  of  one's  felf,  or  of 
another  per(bn>  adheres  immediately,  &c.  &c. 

Thirdly,  We  do  not  take  notice  of,  or  are  ofFended 
at>  thefe  inconfiftencies ;  but-  pafs  on  from  one  to 
another.  For  the  aflbciations,  which  (hould  lead  us 
thus  to  take  notice,  and  be  offended,  are,  as  it  were, 
afleep ;  the  bodily  caufes  alfo  hurrying  us  on  to  new 
and  new  trains  fucceflively.  But  if  the  bodily  ftate 
be  fuch  as  favours  ideas  of  anxiety  and  perplexity, 
then  the  inconfiftency,  and  apparent  impoffibility, 
occurring  in  dreams,  are  apt  to  give  great  difturbance 
and  tineafinefs.  It  is  to  be  oblerved  likewile,  that 
we  forget  the  feveral  parts  of  our  •  dreams,  very  faft 
in  pafling  from  one  to  another ;  and  that  this  leffens 
the  apparent  inconfiftencies,  and  their  influences. 

.  Fourthly,  It  is  common  in  dreams  for  perfons  to 
appear  to  themfelves  to  be  transferred  from  one  place 
to  another,  by  a, kind  of  failing  or  flying  motion. 
This  arifes  from  the  change  of  the  apparent  magni- 
tude and  ppfition  of  the  images  excited  in  the  brain, 
this  change  being  fuch  as  a  change  of  diftance  and 
pofition  iA  ourfelves  would  have  occafioned.  What- 
ever the  reafons  be,  for  which  vifible  images  ar€  ex- 
cited in  fleep,  like  to  the  objeds  with  which  we  con- 
verfe  when  awake,  the  fame  reafons  will  hold  for 
changes  of  apparent  magnitude  and  pofuion  alfo; 
and  thefe  changes  in  fixed  obje£ls,  being  conftantly 
aflfociated  with  motions  in  ourfelves  when,  awake, 
will  infer  thefe  motions  when  afleep.  But  then 
we  cannot  have  the  idea  of  the  vis  inertia  of  our 
own  bodies,  anfwering  to  the  imprefljons  in  walking ; 
becaufe  the  nerves  of  the  mufcles  either  do  not  admit 
of  fuch  miniature  vibrations  in  fle^rp  -,  or  do  not  tranf- 
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mit  idl?as  to  the  mind  in  conicquence  thereof;  whence 
we  appear  to  fail,  fly,  or  ride.  Yet  fomettmes  a 
perfon  feems  to  walk,  and  even  to  ftrike^  juft  as  in 
other  cafes  he  feems  to  feci  the  impreflion  of  a  foreign 
body  on  his  fkin. 

Thofe  who  walk  and  talk  in  their  fleep,  have  evi- 
dently the  nerves  of  the  mufclcs  concerned  fo  free,  as 
that  vibrations  can  defcend  from  the  internal  parts  of 
the  brain,  the  peculiar  refidence  of  ideas,  into  them. 
At  the  fame  time  the  brain  itfelf  is  fo  opprefled,  that 
they  have  fcaj;ce  any  memory.  Perfons  who  read  in- 
attentively, /.  e,  fee  and  fpeak  almoft  without  remem- 
bering, alio  thofe  who  labour  under  fuch  a  morbid 
lofs  of  memory,  as  that  though  they  fee,  hear,  fpeak, 
and  z&y  pro  re  naPa^  from  moment  to  moment,  yet 
they  forget  all  immediately,  fomewhat  refemble  the 
perfons  who  walk  and  talk  in  deep. 

Fifthly,  Dreams  confift  chiefly  of  vifible  imagery. 
This  agrees  remarkably  with  the  perpetual  impref- 
fions  made  upon  the  optic  nerves  and  correfponding 
parts  of  the  brain  during  vigilance,  and  with  the  dif- 
tin6tnefs  and  vividnefs  of  the  images  impi'efled. 

We  may  obferve  alfo,  that  the  viGble  imagery  in 
dreams  is  compofed,  in  a  coniiderable  degree,  of 
fragments  of  vifible  appearances  lately  imprefled.  For 
the  difpofition  to  theie  vibratbns  muft  be  greater 
than  to  others,  ceteris  paribus^  at  the  fame  time  that 
by  the  imperfeftion  and  interruption  of  the  afibcia- 
^tions,  only  fragments,  not  whole  images,  will  gene* 
rally  appear.  The  fragments  are  fo  fmall,  and  fb 
intermixed  with  other  fragments  and  appearances, 
that  it  is  difficult  to  trace  them  up  to  the  preceding 
day;  the  (hortnefs  of  our  memory  contributing  alio 
not  a  little  thereto. 

It  happens  in  dreams,  that  the  fame  fidtitious 
'places  are  prelented  again  and  again  at  the  diftance 
of  weeks  and  months,  perhaps  during  the  whole  courfe 
of  life.     Thcfc  places  are,  I  fuppofe,  coiBpounded 
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at  (irfty  probably  early  in  youths  pf  fragments  of  real 
placesj  which  we  have  feen.  They  afterwards  ^ecur 
in  dreams,  becaufe  the  fanne  ftate  of  brain  recurs; 
and  when  this  has  happened  for  fome  fucceifions^ 
they  may  be  expe£ted  to  recur  at  intervals  during 
life.  But  they  may  alfo  admit  of  variations,  cfpe- 
cially  before  frequent  recurrency  has  eftabliflied  and 
fixed  them. 

Sixthly,  It  has  been  obferved  already,  that  many 
of  the  things  which  are  preiented  in  dreancis,  appear 
to  be  remembered  by  us,  or,  at  leaft,  as  familiar  to 
US;  and  that  this  may  be  (blved  by  "the  readinefs 
with  which  they  ftart  up,  and  fucceed  one  another, 
in. the  fancy. 

Seventhly,  It  has  alfo  been  remarked,  that  dreams 
ought  to  be  fbon  forgotten,  as  they  are  in  fad  \  be^ 
caufe  the  ftate  of  the  brain  fuffers  great  changes  in 
pafliiig  from  lleep  to  vigilance.  The  wildnefs  and 
inconiiftency  of  our  dreams  render  them  ftill  more 
liable  to  be  forgotten.  It  is  faid  that  a  man  may  re- 
member his  dreams  beft  by  continuing  in  the  fame 
pofture  in  which  he  dreamt;  which,  if  true,  would 
be  a  remarkable  confirmation  of  the  do£trine  of  vibra- 
tions ;  lince  thofe  which  take  place  in  the  medullary 
fubftance  of  the  brain  would  be  leaft  difturbcd  and 
obliterated  by  this  means.  » 

Eighthly,  The  dreanis  which  are  prefcnted  in  the 
firft  part  of  the  night  are,  for  the  moft  part,  much 
more  confufcd,  irregular,  and  difficult  to  be  remem-^ 
bered,  than  thofe  which  we  dream  towards  the  morn-- 
ing ;  and  theie  laft  are  often  rational  to  a  confiderable 
degree,  and  regulated  according  to  the  ufual  courfc 
of  our  afTociations.  For  the  brain  begins  then  to  ap- 
proach to  the  ftate  of  vigilance,  or  that  in  which  the 
ufual  aiTociations  were  fornnied  and  cemented.  How- 
ever, aflfociation  has  fome  power  even  in  wild  and 
inconfiftent  dreams. 

Cor. 
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Cor.  I.  As  the  prophecies  were,  many  of  them, 
communicated  in  the  way  of  divine  viiions,  trances, 
or  dreams,  fo  thcjr  btfal*  many  of  the  foregoing 
marks  of  dreams.  Thus  they  deal  chiefly  in  vifible 
iniagery;  they  abound  with  apparent  impoffibilities, 
and  deviations  from  common  life,  of  which  yet  the 
prophets  take  not  the  leaft  notice :  they  fpeak  of  new 
things  as  of  familiar  ones  $  they  are  carried  in  the 
ipiritfrom  place  co  place;  things  requiring  a  long 
feries  of  time  in  real  life,  are  tranfafted  in  the  pro. 
phetical  vifions,  as  foon  as  feen ;  they  afctibe  to 
themfelves  and  others  new  names,  offices,  &:c.  every 
thing  has  a  real  exiftence  conferred  upon  it ;  there 
are  fingular  combinations  of  fragments  of  yifibte 
appearances ;  and  God  himfelf  is  reprefented  in 
a.  vifible  fhape,  which  of  all  other  things  muft  be 
moft  ofieniive  to  a  pious  Jew.  And  it  feems  to  me, 
that  thefe,  and  fuch  like  criterions  might  eftablifh 
the  genuinenefs  of  the  prophecies,  excluGvely  6f  all 
other  evidences. 

.Coju  a.  The  wildnefs  of  our  dreams  feems  to  be 
of  fingular  ufe  to  us,  by  interrupting  and  breaking  the 
pourfe  of  our  aflbciations*  For,  if  we  were  always 
awake,  fbme  accidental  aflbciations  would  be  fb 
much  cemented  by  continuance,  as  that  nothing  could 
afterwards  disjoin  them ;  which  would  be  madnefs. 

CoR.  3.  A  perfon  may  form  a  judgment  of  the 
ftate  of  his  bodily  health,  and  of  his  temperance,  by 
the  general  plealantnefs  or  unpleafantnefs  of  his 
dreams.  There  alfo  many  ufeful  hints  relating  to 
the  ftrength  of  our  paflGk)ns  deducible  from  them. 
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SECT.     VI. 

OF   IMPERFECTIONS   IN  THE   RATIONAL 

FACULTY. 

PROP.    XCII.     . 

t  #  - 

^0  examme  bow  far  Deviations  from  found  RttfoHy  and 
Alienatims  of  Mind^  are  agreeable  to  the  foregoing 
Theory. 

Mad  pcrfons  differ  from  others  in  that  they  judge 
wron^  of  paft  or  future  fads  of  a  common  naturej 
that  their  affedions  and  adions  are  violent  and  dif- 
ferent from,  or  even  oppofite  to,  thofe  of  others 
upon  the  like  occafions,  and  fuch  as  are  contrary  to 
their  true  happinefs ;  that  their  memory  is  fallacious, 
and  their  difcourfe  incoherent ;  and  that  they  lofe,  in 
great  meafure,  that  confcioufnefs  which  accompanies 
our  thoughts  and  aftions,  and  by  which  we  conned 
ourfelves  with  ourfelvcs  from  time  to  time.  Thefe 
circumftances  are  varioufly  combined  in  the  various 
kinds  and  degrees  of  madnefs;  and  fome  of  them 
take  place  in  perfons  of  found  minds,  in  ^ertaih  de- 
grees, and  for  certain  fpaces  of  time ;  to  that  here, 
as  in  other  cafes,  it  is  impoffible  to  fix  precife  limits, 
and  to  determine  where  foundnefs  of  mind  ends,  and 
madnefs  begins.  I  will  make  fome  ffaort  remarks, 
deduced  from  the  theory  of  thcle  papers,  upon  the 
foUowing  ftates  of  mind,  which  all  bear  fome  rela- 
tion to  one  another,  and  all  differ  from  the  perfedion 
of  reafoning  natural  to  adults,  according  to  the  ordi- 
nary courfe  of  things,  viz. 

1.  The  crroneoufnefs  of  the  judgment  in  children 
and  idiots. 

2.  The  dotage  of  old  pcrfons. 

3.  Drunkcnneis. 

4.  The 
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4«  The  deliriums  attending  acute  or  other  diftem-- 
pers. 

5.  The  frequent  recurrency  of  the  fame  ideas  in  ^ 
cdurfe  of  ftudy,  or  otherwife, 

6*  Violent  paflions* 

7.  Melancholy. 

8.  MadnefSf 

1 

OF  THE  ERRONEOUSNESS  OP  THE  JUDGMENT 
IN  CHILDREN  AND  IDIOTS. 

Children  often  mifreprefent  pall  and  future  fads ; 
their  memories  are  fallacious ;  their  difcourie  incohe- 
rent ^  their  afFeAions  and  anions  difproportionate  to 
tfie  value  of  the  things  defired  and  purfued;  and 
the  conneding  confcioufnefs  is  in  them  as  yet  imper* 
fed.  But  all  this  follows  naturally  from  the  obfer* 
vations  made  above  concerning  the  methods  in  which 
we  \t2LVt\  to  remember  and  relate  paft  fads,  to  judge 
of  future  ones,  to  reafon,  and  to  exprefs  ourfelves 
fuitably  to  each  occafion ;  alfo  in  which  our  hopes 
and  fears  are  made  to  depend  upon  fymbols.  No 
particular  account  is  therefore  required  for  thefe  phas- 
nomena ;  they  are  flridly  natural ;  and  many  of  tHe 
chief  reafons  for  the  imperfedion  of  the  memory 
and  judgment  in  children  occuping  perpetually,  and 
being  very  obvious,  it  is  not  ufually  fuppofed,  that 
any  particular  account  is  required.  However,  if  an 
adult  fhould  become  fubjed  to  a  like  erroneoufnefs, 
it  would  evidently  be  one  fpecies  of  madnefs ;  as 
fatuity  or  idiotifm  is.  Here  the  brain  labours  under 
fuch  an  original  diforder,  as  either  not  to  receive  a 
difpofition  to  the  miniature  vibrations  in  which  ideas 
confift,  and  whence  voluntary  motions  are  derived, 
but  with  great  difficulty ;  or,  if  it  receives  fuch  dif- 
pofitions  readily,  they  have  not  the  ufiMil  permanency; 
in  both  which  cafes  it  is  evident,  that  the  memory, 
with    all    the    faculties    thereon    depending,   ^uft 
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continue  in  an  innpetfcA  ftate,  fuch  as  is  obferved  in 
idiots.  The  want  of  the  conneding  confcioufnefs  in 
children  and  idiots^  and  indeed  in  maniacs  of  various 
kinds,  excites  our  pity  in  a  peculiar  nnanner,  this  con- 
ne£ling  confcioufnefs  being  efteemed  a  principal 
fource  and  requifite  of  happinefs.  Their  helplefs- 
nefs,  and  the  dangers  to  which  they  are  expofed' 
without  forefeeing  them,  contribute  ^Ib  to  enhance 
our  compaflion, 

OF    DOTAGE. 

The  dotage  of  old  perfons  is  oftentimes  fome^ 
thing  more  than  a   mere  decay  of  memory.    For 
they   miftake  things  prefent  for  others,    and    their 
difcourfe  is  often  foreign  to  the  objefks  that  are  pre^ 
fentcd  to  them.     However,  the  imperfedion  of  their  - 
memories  in  refpef):  of  impreffioos  but  juft  made, 
or  at  fhort  intervals  of  paft  time,  is  one  principal  fource 
of  their  miftakes.     One  may  fuppofe  here,  that  the 
parts  of  the  brain,  in  which  the  miniature  vibrations 
belonging  to  ideas  have  taken  place,  are  decayed  in 
a  peculiar  manner,  perhaps  from  too  great  ufe,  while 
the  parts  appropriated  to  the  natural,  vital,  and  animal 
fnotiQus,  remain,  tolerably  perfed,    The  fioufes  of  the 
brain  are  probably   confiderably  diftended   in   thefe 
cafes,  and  the  brain  itfelf  in  a  languiihing  ftate ;  for 
there  feems  to  be  a  conflderabte  refemblance  be- 
tween the  inconfiftencies  of  fome  kinds  of  dotage,  and 
thofe  of  dreams.     Befides  which  it  may  be  obferved, 
that  in  dotage  the  perfon  is  often  fluggifh  and  lethargic; 
and  that  as  a  defed  of  the  nutritive  faculty  in  the 
brain  will  permit  the  finuics  to  be  more  eafily  dif- 
tended,  fo  a  diftentioa  of  the  finufes,  from  this  or 
any  other  caufe,  may  impede  the  due  nutrition  of 
the   brain.     We  lee  that,   in  old  perfons,    all  the 
parts,  even   the   bones  themfelves,  wafte,  and  grow 
lefs.    Why  may  not  this  happen  to  the  brain,  the 

origin 
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origin  of  all,  and  arife  from  an  obftrudion  of  the 
infinitefimal  veffels  of  the  nervous  fyftem,  this  ob^ 
firu£tion  caufeth  fuch  a  degree  of  opacity,  as  greatly 
to  abate,  or  even  to  deftipy  Itht  powers  of  affociatttm 
and  memory?  At  the  fame  time  vibrations,  fo- 
reign to  the  pnefent  objeds,  may  be.  excited  from 
caufes  reiiding  in  the  brain,  ftomach,  &c.  juft  as  in 
flcep,  '  • 

OF    DRUNKENNESS.  *  V  fc», 

The  common  and  immediate  dFcft  of  wine  is  to 
difpoie  to  joy,  /.  e.  to  introduce  fuch  kinds  and  de-^ 
grees  of  vibrations  into  the  whole  nervous  fyftem,  or 
into  the  feparate  parts  thereof  as  are  attended  with 
li  moderate  continued  pleafure.     This  it  leems  to  do*'* 
chiefly  by  impreffing  agreeable  fenfations  upon  the 
ilomach  and  bowels,,  which  ar6  thence  propagated 
into  the  brain,  continue  there,  and  alio  call  up  the 
fevcral.  affociated  pleafures   that  have   been  formed     ^ 
'  from  pleafant  impreflions  made  upon  the  alimentary 
duft,  or  even  upon  any  of  the  dxternal  fenfes.     But    '  ^ 
wine  has  alfo  probably  a  confiderable  eflFeft  of  the  ^  . 
fame  kind,  after  it  is  abforbed  by  the  veins  and  lac--; , 
teals,  viz.  by  the  impreflions  which  it  makes  oh  the^'  • '  >. 
folids,  confldered  as  produdions  of  the  nerves,  while 
it  circulates  with  the  fluids  in  an  unaflimilated  ftate, 
in  the  fame  manner^  as  has  been  already  obferved 
of   opium;    which   reiembles   wine   in  ihis   refpcd 
alio,  that  it  produces  one  fpecies  of  temporary  mad- 
nefs.     And  we  may  fuppofe,  that  analogous  obfer-*: 
vations  hold  with  regard  to  all  the  medicinal  and  poi-* 
ibnous  bodies,  which  are  found  to  produce  cOnflder- 
able  diforders  in  the  mind ;  their  greateft  dnd  mofl:  ^ 
immediate  cScA  arifes  from  the  imprefl[ions  made  on 
the  ftomach,   and   the  diforderly   vibrations   propa- 
gated thence  into  the  brain ;  and  yet  it  (eems  pro- 
bable, that  fuch  particles  as  are  abforbed,  pmduce  a    ^ 
fimilar  effed  in  circulating  with  the  blood. 
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Wine>  lifter  ic  is  abforbed^  muft  rarefy  the  bloody 
and  confequently  diftend  the  veins  and  finufes^  fo  as 
to  n)ake  them  comprefs  the  medullary  fubftance,  and 
the  nerves  themfelves, .  both  in  their  origin  aiid  pro* 
grefs ;  it  muft  therefore  dilpofe  to  fome  degree  of  a 
palfy  of  the  fenfations  and  motions  j  to  which  there 
will  be  a  farther  difpofition  from  the  great  exhauftioii 
of  the  nervous  capillamerits,  and  medullary  fubftance, 
tl  .^^^A  ib^^^^  ^  continued  ftatc  of  gaiety  and  mirth,  with  the 
JJ  m<%4^    r     y^rJQyg  expreffions  of  ir,  has  occafioned, 

y,^,^^X4ry^  ^  I^  ^  moreover  ^>  be  noted^  that  the  pleafant  vi- 
^^  g^  brations  producing  this  gaiety^  by  rifing  higher  and 
"'^^^^  /  ^  higher  perpetually,  as  more  wine  is  taken  into  the 
"^^t^-tA^  i^  ftomach  and  bkxxl  veffcls,  come  at  laft  to  border  upon, 
xhS^fi^ix^^t  ^d  even  to  pafs  into,  the  difagreeable  vibrations  be- 
-Q^^  ti  Jong^'^g  ^^  ^^  paflfjons  of  anger,  jealoufy,  tny^^  &c, 
^^^^^^^^  i^ore  eipecially  if  any  of  the  mental  cau(es  of  thcfc  be 

i^Ui  flSCdn^i    prcfcnted  at  the  fame  time. 

nj;       Q  Now  it  fcems,  that,  from  a  comparifon  of  thefe  and 

iTL^i^  y^/^ey  fy^j^  fjj^g  things  witK  each  other,  ai^d  with  what  is 
of-  Lf^jJuu^  delivered  in  other  parts  of  thefe  papers,  the  peculiar 
^/T;  temporary  madnefs  of.  drunken  perfons,  might  receive 
^l^t  ^^'^^^^'^-^f  a  general  cxplanatbn.  Particularly  it  feems  natural 
4^£i*/t/L  (i^ud}^  expedl,  that  they  Ihould  at  (irft  be  much  difpofed 
.^  r\  to  mirth  and  laughter,  with  a  mixture  of  fmall  in- 
"^xn^ciJA^'^n^^  coafiftencies  and  abfurditics;  that  thefe  laft  (hould  in- 
p  '  Q  .  creafe  from  the  vivid  trains  which  force  themfelves 

^^1 A^^^^  ywpon  the  brain,  in  oppoHtion  to  the  prefent  reality ; 

i^  c^^>^'*'*'»^  ^^^  ^^^y  fl^ould  lofc  the  command  and  ftability  of  the 

jj  /2/j^^^^^^^^^  motions  from  the  prevalence  of  confufcd 

^""^^'^^A'^^/vibrations  in  the '  brain,   fo  that  thofe  appropriated 

^  fi-ejA^      to  voluntary  motion  cannot  defcend  regularly  as  ufual; 

kl  J  /  ^^^  ^^^  ^J^ey  Ihould  ftagger,  and  fee  double:  that 
Mi.  ^^^e-p^^-t^^    quarrels  and  contentions  fhould  arife  after  fome  time ; 

yf  and  all  end  at  laft  in  a  temporary  apoplexy.    And  it  is 

01  /^i^UA^^   y^j.y  ^obftrvabie,  that  the  free  ufe  of  fermented  li- 

£{)u^  ^j^^j^T^^quors  jjifpofcs  to  paflionatenefs,    to    diftempcrs   of 
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the  head^  to  nieIaiicholy>  and  to  downright  mad- 
nefs;  all  which  things  have  alfo  great  conne£biOfis 
with  each  other. 

The  ficknefs  and  hekd-ach  which  drtinkentiefs 
occafions  the  iucceeding  mornings  feen^  to  drife>  the 
firft  from  the  imnoediate  innprefflons  made  4>li  the 
nerves  of  tho  ftomacb;>  rhe  fecond  from  the  pecUivar 
lyoipathy  which  tiihe  parts  of  the  bead,  external  as 
well  as  internal,  have  wicbthe  brain,  the  partprinci* 
pally  afFefbed  in  drunkenneis,  by  deriving  their  -nerves 
immediately  from  it. 

of    DELIRIUMS. 

I  come  next  to  confider  the  deliriums  which  ibme^- 
times  attend  diftempers,  efpecially  acute  ones.  In 
thefe  a  difagreeable  ftate  is  imroduced  into  the  ner- 
vous H^ftem  by  the.  bodily  diforderj  which  checks  the 
rife  of  pleafant  aflbciations,  and  gives  force  4Knd 
quicknefs  to  difguftful  ones ;  and  which  conftquently 
would  of  itfelf  alone,  if  fufficient  in.  degree,  vidate 
and  diftort  all  the  reafonings  of  the  (ick  perfon.  But 
beQdes  this,  it  feems,  that,  in  the  deliriums  attend-^ 
ing  difteinpers,  a  vivid  train  of  vifible  imag&<j  forces 
itfelf  upon  the  patient's  eye,  and  that  either  from  a 
diforder  in  the  nerves  and  blood  vcflels  of  the  eye 
itfelf,  or  from  one  in  the  brain,  or  one  in  the  alimen- 
tary du£t,  or,  which  is  moft  probable,  from  a  con- 
currence of  all  thefc.  It  feems  alfo  that  the  wild  dif^ 
courie  of  delirious  perfons  is  accommodated  to  this 
train  in  fome  imperfed  manner;  and  that  it  becomes 
to  wild,  pardy  from  the  incoherence  of  the  parts 
of  this,  train,  partly  from  its  not  exprefiing  even  this 
incoherent  train  adequately,  but  deviating  into  fuch 
phrafes  as  the  vibrations  excited  by  the  diftemper 
in  the  parts  of  the  brain  correfponding  to  the  auditory 
nerves,  or  jn  parts  ftill  more  internal,  and  ^confe^ 
quendy^  the  feats  of  ideas  purely  intelledOa),  pro- 
duce 
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duce  by  their  aflbciaced  influence  oirer  the  organs  of 
^ecb» 

That  delirious  perfons  have  fuch  trains  forced  upoQ 
fbe  eyt  from  internal  caufes,  appears  probable  from 
hence>  that  when  they  firft  begin  to  be  delirious^ 
and  talk  wildly^  \t  is  generally  at  fuch  times  only  as 
they  are  in. the  dark,  fo  as  to.teive  all  vifible  objefts 
excluded  I  for,  upon  bringing  a  candle  to  them,  and 
prefeotiog  common  objedis,  they  recover  thonfelves, 
and  talk  rationally,  till  the  candle  be  removed  again. 
For  hence  we  may  conclude,  that  the  real  obje£ks 
overpower  the  vifible  train  from  internal  caufes,  while 
the  delirium  is  in  its  infancy;  and  that  the  patient 
relapfes,  as  foon  as  he  is  fhut  up  in  the  dark,  becaufe 
the  vifible  train  from  internal  caufes  overpowers  that 
which  would  rife  up,  was  the  perfon's  nervous  fyftem 
in  a  natural  ftate,  according  to  the  ufual  courie  of 
afibciation,  and  the  recurrent  recoUedtion  of  the 
place  and  circumfiances  in  which  he  is  fituated.  By 
degree^  the  vifible  train,  from  internal  caufes,  grows 
ib.  vivid,  ^  by  the  increale  of  the  diftemper,  as  even 
to.. overpower  the  impreflions  from  real  objefts,  ac 
leaft  frequently,  and  in  a  great  <d^ee,  and  ib  as  to 
intermix  itfelf  with  them,  and  to  make  an  inconfift* 
ency  in  the  words  and  a&ions ;  and  thus  the  patient 
becomes  quite  delirious. 

Perlbns  inclining  to  be  delirious  in  diftempers  are 
moft  apt  to  be  fo  in  going  to  fleep,  and  in  waking  from 
deep;  in  which  circumftaoces  the  vifible  trains  are 
more  vivid,  than  when  we  are  quite  awake,  as  has 
been  obferved  above. 

It  cafts  alfo  ibme  light  upon  this  fubjefl,  that  tea 
tod  coffee  will  fometimes  occafian  fuch  trains;  and 
that  they  arife  in  our  firft  attempts  to  deep  after  thefe 
liquors. 

As  death  approaches,  the  deliriums  attending  dif- 
tempers abound  with  far  more  incoherences  and  in« 
rnqfiftencies,  than  any  other  fpccies  of  alienations  of 
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the  mind;  which  may  cafily  be  conceived  to  be  the 
natural  refulc  of  the  entire  confufion  and  dilbrder 
which  then  take  place  in  the  nervous  fyftem.  How- 
ever, there  are  fome  cafes  of  death,  where  the  ner- 
vous fyftem  continues  free  from  this  confufion  to  tht 
laft,  as  far  as  the  by-ftanders  can  judge. 

OF  THE  FREQUENT  RECURRENCY  OF 

THE  SAME  IDEAS. 

When  a  perfbn  applies  bimfelf  to  any  particular 
ftudy,  fo  as  to  fix  his  attention  deeply  on  the  ideas 
and  terms  belonging  to  it,  and  to  be  very  little  eon- 
verfant  in  tbofe  of  other  branches  of  knowledge,  it  is 
commonly  obferved,  that  he  becomes  narrow-^minded, 
ftrongly  perfuaded  of  the  truth  and  value  of  many 
things  in  his  own  particular  ftudy,  which  others 
think  doubiful  or  falfe,  or  of  little  importance,  and 
after  fome  time  fubjeA  to  low  fpirits,  and  the  hypo- 
chondriacal diftemper.  Now  all  this  follows  from 
obfervations  already  made.  The  perpetual  recur- 
rency  of  particular  ideas  and  terms  makes  the  vi- 
brations belonging  thereto  become  more  than  ordina- 
rily vivid,  (:onverts  feeble  aflbciations  into  ftrong  ones, 
and  cphances  the  fecondary  ideas  of  dignity  and 
cfteem,  which  adhere  to  them,  at  the  fame  time  that 
all  thefe  things  are  diminifhed  in  reipefb  of  other  ideas 
and  tern^s,  that  are  kept  out  of  view ;  and  which, 
\f  they  were  to  recur  in  due  proportion,  would  op- 
pofe  and  correA  many  aiTociations  in  the  particular 
ftudy,  which  are  made  not  according  to  the  reality 
of  things,  and  keep  dowi?  our  exorbitant  opinions 
of  its  importance.  The  fame  perpetual  recurrency 
of  vibrations,  affedling  one  and  the  fame  part  of  the 
brain,  in  nearly  one  and  the  fame  manner,  muft  irri- 
tate it  at  laft,  ib  as  to  enter  the  limits  of  pain,  and 
approach  to  the  ftates  peculiar  to  fear,  anxiety, 
defpondcncy,  peeviftincf?,  jealoufy,  and  the  reft  of 
the  tribe  of  hypochondriacal  paflions. 

Sleep* 
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SIcep>  which  preients  ideas  at  hazard^  as  one  may 
fay,  and  with  little  regard  to  prior  aflbciations,  feenis 
to  be  of  the  greateft  ule  in  keeping  off  the  hypo- 
chondriacal diftemper  in  fuch  perfons :  however, 
without  a  change  of  ftudies,  this,  with  great  narrow<^ 
mindednefs,  will  probably  come  at  laft. 

It  follows  from  the  fame  method  of  reasoning, 
that  fince  the  concerns  of  religion  are  infinite,  fo  that 
we  can  never  over- rate  them,  we  ought  to  make  the 
ideas,  motives,  and  afiedions,  of  this  kind,  recur 
as  often  as  pofTible.  iV«nd  if  this  be  done  in  a  truly 
catholic  fpiric,  with  all  that  variety  of  adions  which 
our  doty  to  God,  our  neighbour,  and  ourielves,  re- 
quires, there  will  be  no  danger  of  introducing  either 
narrow-mindednefs  or  hypochondriacifm.  And  it 
ought  to  be  efteemed  the  fame  kind  and  degree  of  ali- 
enation of  mind  to  undervalue  a  thing  of  great 
importance,  as  to  overvalue  one  of  fmail. 

OF   VIOLENT   PASSIONS. 

Perlbns  that  are  under  the  influence  of  ftrong  paf- 
fions,  fuch  as  anger,  fear,  ambition,  difappointment, 
have  the  vibrations  attending  the  principal  ideas 
fo  much  increafed,  that  thefe  ideas  cling  together, 
/•  e.  are  aflbciated  in  an  unnatural  manner  ^  at  the 
fame  time  that  the  eagernefs  and,  violence  of  the 
paflion  prevent  the  formation  of  fuch  aflbciations, 
•or  obfcurc  them,  if  already  formed,  as  are  rcquifite  for 
the  right  apprehenfion  of  the  paft  and  future  fa6ts, 
which  arc  the  objcfts  of  this  pafljon.  Violent  paf- 
fions  mufl:  therefore  difordcr  the  underftanding  and 
judgment,  while  they  laft;  and  if  the  fame  paflfion 
returns  frequently,  it  may  have  fo  great  an  eflfedt  upon 
the  aflbciations,  as  that  the  intervention  of  foreign 
ideas  fliall  not  be  able  to  fet  things  to  rights,  and 
break  the  unnatural  bond.  The  fame  increafe  of  vi- 
brations  makes  all  the  principal  ideas  appear  to  afleft 
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Jelf^  with  the  peculiar  intcrefting  concern  fuppofed  to 
flow  from  -perfonal  identity  $  fo  that  tbefe  vibrations 
cxfcrt  a  rcflcftcd  influence  upon  thcmfelves  by  this 
means.  And  thus  it  appears^  that  all  violent  paflTions 
mud  be  temporary  madnefles^  and  all  habits  of  them 
permanent  ones^  agreeably  to  the  judgment  of  the 
wile  and  good  in  thefe  things.  •  It  appears  allb^  that  vio-^ 
lent  fits  of  paflion>  and  frequeirt  recurrencies  of  them^ 
mufl:,  from  the  nature  of  the  body,  often  tranfport 
perfons,  fo  that  they  fliall  not  be  able  to  recover  them* 
felves,  but  fall  within  the  limits  of  the  diftemper  called 
madnefs  emphatically. 

OF  MELANCHOLY. 

The  next  fpecies  of  alienations  of  the  mind  is 
melancholy.  Vapours,  hypochondriacal  and'  hyfte- 
rical  diforders,  are  comprehended  under  this  clafs. 
The  caufes  of  it  arc  fclf-indulgence  in  eating  and 
drinkingi  and  particularly  in  fermented  liquors,  want 
of  due  bodily  labour,  injuries  done  to  the  brain  by 
fevers,  concuflTions,  &c.  too  much  application  of 
the  mind,  efpecially  to  the  fame  objefts  and  ideas, 
violent  and  long-continued  pafl^ions,  profufe  evacua- 
tions, and  an  hereditary  difpofition;  which  laft  we 
may  fuppofe  to  conflft  chiefly  in  an  undue  make  of 
the  brain* 

In  women  the  uneafy  ftates  of  the  uterus  are 
propagated  to  the  brain,  both  immediately  and 
mediately,  i.  e.  by  firft  afFcdling  the  ftomach,  arid 
thence  the  brain.  In  men  the  original  diforder 
often  begins,  and  continues  for  a  long  time,  chiefly 
in  the  organs  of  digeftion^ 

The  cauja  proxima  of  melancholy  is  an  irritability 
of  the  medullary  fubftance  of  the  brain,  difpofing  it 
upon  flight  occaflons  to  fuch  vibrations  as  enter  the 
limits  of  pain;  and  particularly  to  fuch  kinds  and 
degrees,  as  belong  to  the  uneafy  paflions  of  fear,  for- 
row,  anger,  jealoufy,  &c.     And  as  thefe  vibrations, 
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when  the  pftiHons  are  not  in  great  excefs,  do  not  much 
trangref$  the  iimks  of  pleafure)  it  >viU  often  happen 
that  hypochondriac  and  hyfteric  f^^rfons  (hall  be  apt 
to  be  tranfported  with  joy  from  triQing  caufeSi  and 
be,  ^  times,  difpofed  to  mirth  and  laughter.  They 
are  alfo  very  fickle  and  changeable,  as  having  their 
defiresj  hopes,  and  fears,  increafed  far  beyond  their 
natural  magnitude,  when  they  happen  to  fall  in  with 
fuch  a  ftate  of  brain  as  favours  them. 

Jt  often  happens  to  thefe  perlbns  to  have  very  abfurd 
defires,  hopes,  and  fears ;  and  yet,  at  the  fame  time, 
to  know  them  to  be  abfurd;  and,  in  conlequence 
thereof,  to  refift  thenv  While  they  do  this,  we  may 
reckon  the  diftemper  within  the  bounds  of  melan- 
choly; but  when  the7  endeavour  to  gratify  very  abfurd 
defires,  or  are  permanently  perfuaded  of  the  reality  of 
very  groundlefs  hopes  and  fears,  and  efpecially  if  they 
lofe  the  conne&ing  confcioufnefs  in  any  great  degree, 
and  violate  the  rules  of  decency  and  virtue  (the  aflb- 
ciations  of  this  kind  being  overpowered,  as  it  were,  in 
the  fame  manner  as  they  are  fometimes  in  dreaihs),  we 
may  reckon  the  diftemper  to  have  pafled  into  mad^ 
nefs,  ftri6tly  fo  called ;  of  which  I  now  come  to  fpeak 
io  a  general  brief  way. 

OF     MADNESS. 

The  caules  of  madnefs  are  of  two  kinds,  *  bodily 
and  mental.  That  which  ariles  from  bodily  caufea 
is  nearly  related  to  drunkenncis,  and  to  the  deliriums 
attending  diftempers.  That  from  mental  caules  is 
of  the  fame  kind  with  temporary  alienations  of  the 
mind  during  violent  pafllons,  and  with  the  prejudices 
and  opinionativenefs,  which  much  application  to  one 
fet  of  ideas  only  occafions. 

We  may  thus  diftinguifh  the  caufes  for  the  more 
eafy  conception  and  analyfis  of  the  fubje£t;  but,  in 
fad,  they  are  both  united  for  the  moft  part.     The 
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bodily  caufe  lays  bold  of  that  paflion  or  affeftion^  which 
is  mod  difproportionate ;  and  the  mental  caufe,  >^hen 
that  is  primary,  gentrally  waits  till  fome  bodily  dif- 
temper  gives  it  full  (cope  to  exert  itfelf.  Agreeably 
to  this,  the  prevention  and  cure  of  all  kinds  of  mad- 
nefs  require  an  attention  both  to  the  body  and  mind ; 
which  coincides  in  a  particular  manner  with  the  gene- 
ral dodlfine  of  thefe  papers. 

It  is  obferved,  that  mad  perlbns  often  fpeak  ration- 
ally and  confjftcndy  upon   the   fubjefts   that  occur, 
provided  that  fingle  one  which  moft  afFc<3:s  them,  be 
kept  out  of  view.     And  the  reafon  of  this  may  be, 
that  whether  they  firft  became  mad,  because  a  parti- 
cular, original,  mental  uneafinefs  falls  in  with  an  ac- 
cidental,  bodily  diforder ;    or   becaufe    an   original, 
bodily  diforder  falls   in   with   an   accidental  menul 
one;    it  muft  follow,  that  a  particular  let  of  ideas 
fhall  be  extrenpely  magnified,  and,  cpnfequently,  ao 
unnatural  aflbciation  of  famenefs  or  repugnancy  be- 
tween them  generated,  all  other  ideas  and  aflbciations 
remaining  nearly  the  fame.     Thus,  fuppofe  a  perfon, 
whofe    nervous    fyftem    is   difordered,    to  turn   his 
thoughts  accidentally  to  (bme  barely  poiTible  good  or 
evil.     If  the  nervous  diforder  falls*  in  with  this,  it  in- 
creafes  the  vibrations  belonging  to  its  idea  fo  much, 
as  to  give  it  a  reality,  a  connexion  with  Jelf.     For 
we  diRinguifh   the   recolleftion    and   anticipation   of 
things  relating  to  ourfclves,  from  thofc  of  things  re- 
lating to  other  perfons,  chiefly  by  the  difference  of 
ftrength  in  the  *  vibrations,  and  in  their  coalefcences 
with  each  other.     When  one  falfc  pofition  of  this  kind 
is  admitted,  it  begets  more  of  courfe,  the  fame  bodily 
and.mental  caufes  alfo  continuing;  but  then  this  pro- 
ccfs  ftops  after  a  certain  number  of  falfc  pofitiorts 
are  adopted  from  their  mutual  inconfiftency  (unlefs 
the  whole  nervous  fyftem  be  deranged);    and  it  is 
often  confined  to  a  certain  kind,  as  the  irafcible,  the 
terrifying,  &c.  . 
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The  memory  is  often  much  impaired  in  madnelsj 
which  is  both  a  fign  of  the  greatnefs  of  the  bodily 
diforder,  and  a  hindrance  ,  to  mental  re£bification  ^ 
and  therefore  a  bad  prognoftic.  If  an  oppofite  date 
of  body  and  mind  can  be  introduced  early,  before 
the  unnatural  aflbciations  are  too  much  cemented, 
the  madnefs  is  cured  \  if  otherwife,  it  will  remain, 
though  both  the  bodily  and  mental  caufe  fhould  be 
at  laft  removed. 

Inquiries  after  the  philofopher's  fione,  the  longi- 
tude, &c.  to  which  men  are  prompted  by  ftrong 
ambitious,  or  covetous  delires,  are  often  both  caufe 
and  effe£t,  in  refpedt  of  madnefs.  Exceflive  fits  of 
anger  and  fear  are  alfo  found  often  to  hurry  perfons 
into  madnefs. 

In  diflfeAions  after  madnels  the  brain  is  often  found 
dry,  and  the  blood  vefTels  much  diftended  j  which  are 
arguments,  that  violent  vibrations  took  pla(:e  in  the 
internal  parts  of  the  brain,  the  peculiar  refidence  of 
ideas  and  paflions ;  and  that  it  was  much  comprelTed, 
fo  as  to  obftrud  the  natural  courfe  of  aflbciation. 

As  in  mad  perfons  the  vibrations  in  the  internal 
parts  of  the  brain  are  preternaturallyincreafed,  fo  they 
are  defeftive  in  the  external  organs,  in  the  glands,  &c. 
Hence,  maniacs  eat  little,  are  coftive,  make  little  wa- 
ter, and  take  fcarce  any  notice  of  external  impreffions. 
The  violence  of  the  ideas  and  paflions  may  give  them 
great   mufcular    ftrength   upon   particular  occafions, 
when  the  violent  vibrations  defcend  from  the  internal 
parts  of  the   brain   into  the  mufcles,   according  to 
former  aflbciations  of  thefe  with  the  voluntary  mo- 
tions (the  fame  increafe  of  vibrations  in  the  internal 
parts  of  the  brain  which  hinders  the  afcending  vibra^ 
tions  of  fenfation,   augmenting  the  defcending  ones 
of  motion).     But  maniacs  are  often  very  fluggifh,  as 
well  as  infenGble,  from  the  great  prevalence  of  the 
ideal  vibrations  $  jufl:  as  perfons  in  a  ftate  of  d^p 
attention  are.     An  accurate  hiftory  of  the  feveral 
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kinds  of  madnefs  from  thofe  phyGcians>  who  arc 
much  cbnverfant  with  this  diftemper,  is  gready 
waqted^  and  it  would  probably  receive  conliderable 
light  from  this  theory. 

Religious  confiderations  are  the  beft  prefervative 
in  hereditary  or  other  tendencies  to  madnefs ;  as  be- 
ing the  only  fure  means  of  retraining  violent  pafCons^ 
at  the  fame  time  that  they  aObrd  a  conftant  indefi* 
nite  hope,  mixed  with  a  filial  awe  and  fear ;  which 
things  are  eminently  qualified  to  keep  up  a  fteadinefs 
and  fobriety  of  mind,  and  to  incite  us  to  fuch  a  courle 
of  a6l:ion,  as  adds  inceflfantly  to  the  hope,  and  dimi- 
nilhes  the  fear.  However,  bodily  labour,  with  a 
variety  of  mental  occupations,  and  a  confidcrable 
abftenoioufnefs  in  the  quantity  and  quality  of  diet> 
ought  always  to  be  joined.' 
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SECT.    VII. 

OF   THE   INTELLECTUAL    PACDLTHS 

OF   BRUTES. 

PROP.     XCIIL 

^0  examine  bovtf  far  the  Inferiority  of  Brutes  to  Man- 
kind in  intelleSlual  Capacities  is  agreeable  to  the  fore^ 
going  Theory. 

Ir  the  doftrmcjft  of  vtbradons  and  ailbciAtion  be 
found  fufficient  to  folve  the  phsenomena  of  fcnfa-* 
tion>  nnotioh^  ideas^  and  afieAions,  in  meo^  ic  will 
be  reafonable  to  fuppofe^  that  they  will  alfb  be  fuffi- 
cient to  (blve  the  analogous  phenomena  in  brutes. 
And,  convcrfcly,  it  fcems  probable,  that  an  endeavour 
to  apply  and  adapt  thefe  doflrines  to  brutes  will  caft 
Jbme  light  and  evidence  upoa  them,  as  they  take 
place  in  men.  And  thus  the  laws  of  vibrations  and 
afTociation  may  be  as  univcrfal  in  refpeA  of  the  ner- 
vous fyftems  of  animals  of  all  kinds,  as  the  law  of 
circulation  is  with  refpefb  to  the  fyftem  of  the  heart 
and  blood  veflels ;  and  their  powers  of  fenfation  and 
motion  be  the  refult  of  thefe  three  laws,  viz.  circu- 
lation, vibrations,  and  aflbciation,  taken  together. 
Thefe  three  laws  may  alfo  be  mod  clofely  united  in 
their  ultimate  caufe  and  fource,  and  flow  in  all  their 
varieties  from  very  fimple  principles.  At  leaft  this  is 
the  tenor  of  nature  in  many  fimilar  cafes. 

As  the  whole  brute  creation  differs  much  from, 
and  is  far  inferior  to  man,  in  intelle6tual  capacities; 
fo  the  feveral  kinds  of  animals  differ  much  from 
«ach  other  in  the  fame  refpedt.  But  I  (hall,  in  this 
*feftioD,  confine  myfelf  chiefly   to  the  confideration 
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of  the  (irfl:  difference^  viz.  of  that  between  mankind 
And  the  bruce  creation  in  general ;  and  endeavour  tt> 
aflSgo  fuch  reafons  for  it,  as  flow'from,  or  are 
agreeable  co,  the  theory  of  thefe  papers.  We  may 
fuppofe  tben>  that  brutes  in  general  differ  from,  'tod 
are  inferior  to  man,  in  intetiedtual  capacities,  on  die 
fbllowrng  accounts : 

Firft,  the  fmall  proporcional  fizc  of  dieir  brains. 

Secondly,  The  imperfo&bn  of  the  matter  of 
their  brains,  whereby  it  is  lefs  fitted  for  retaining  a 
large  nunober  of  miniartiires,  and  combining  them 
by  affbciation,  than  man's. 

Thirdly,  Their  want  of  wqrds,  and  fuch  like 
fymbols. 

Fourthly^  The  inftinAive  powers  which  they  bring 
into  the  world  with  them,  or  which  rife  up  from  in- 
ternal cauies,  as  they  advance  towards  adult  age. 

Fifthly,  Tiie  difirrence  between  the  external  im#- 
preflions  made  on  the  brute  creation,  and  on  man- 
kind. 

Firft,  then.  As  the  brains  of  brutes  are  lefs  in 
proportion  to  the  bulk  of  the  other  parts,  than  thofe 
of  men ;  and  as  the  internal  parts  of  the  brain  ap- 
pear from  thefe  papers  to  be  the  peculiar  fea^t  of  ideas, 
and  intelledual  afit&ions ;  it  feems  very  natural  to 
expe£t,  that  brutes  fliould  have  a  far  lefs  variety  of 
thefe  than  men.  The  parts  which  intervene  between 
the  opdc  and  auditory  nerves,  being  proportionably 
leis,  tor  inftance,  in  brutes,  will  not  admit  of  fo  great 
a  variety  of  aflbciations  between  the  ieveral  ideas  of 
thefe  fenfes,  becaufe  the  optic  and  auditory  nerves 
cannot  have  fo  great  a  variety  of  connexions  and 
communications  with  each  other. 

To  this  it  is  to  be  added,  that  the  internal  parts 
belonging  to  the  olfa&ory  nerves,  and,  perlv^ps,  thofe 
belonging  to  the  nerves  of  tafte,  take  up,  probably, 
a  greater  proportional  part  of  the  meddllary  fub- 
fiance  of  the  brain  ti^an  in  us,  £ince  nooft  brutes 
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have  the  fenfe  of  fmell^  and  perhaps  that  of  tafte 
in  greater  perfeftion  than  we  have.  There  will  there- 
fore be  ftill  Icfs  room  left  for  the  variety  of  intcr- 
courfes  between  the  optic  and  auditory  nerves  in  the 
medullary  fubftance  of  the  brain.  And  yet  it  is  evi- 
dent, from  obvious  obfervations,  as  well  as  from  the 
whole  tenor  of  thcfe  papers,  that  the  eye  and  ear^ 
with  their  aflbciations,  are  the  chief  fources  of  intel- 
left ;  and  that  the  greateft  part  of  the  pleafures  and 
pains  of  human  life  arife  from  vifible  and  audible 
impreflions,  which  in  themfelves  afibrd  neither  pka- 
fure  nor  pain.  ^ 

Thus  it  is  natural  to  expeft,  that  the  happinefs  and 
ipifery  of  brutes  fhould  depend  prfncipally,  and  in  a 
diredb  manner,  on  the  impreflfions  made  upon  their 
grofs  fenies,  whilft  that  of  mankind  arifes,  in  great 
meafure,  from  long  trains  of  aflbciated  ideas  and  emo- 
tions, which  enter  chiefly  by  the  eye  and  ear.  And 
it  feems  to  me  a  very  ftriking  coincidence,  that  man- 
kind fhould  at  the  fame  time  exceed  the  brute  crea- 
tion in  the  variety  of  their  ideas,  and  in  the  pro- 
portional largenefs  of  that  part  of  the  body  which  is 
the  peculiar  feat  of  thefe. 

The  fame  proportional  largenefs  may,  as  it  were, 
detain  the  vibrations  which  afcend  from  external  im- 
preflions  up  to  the  brain,  and  {o  prevent  that  freedom 
of  defcent  into  the  n^ufcular  fyftem  which  takes  place 
in  brutes  \  and  which  difpofes  them  to  move  more 
early,  and  more  readily,  in  confequence  of  direct  im- 
preilions,  than  men,  at  the  fame  time  that  they  have 
a  far  lefs  command,  in  refpeft  of  voluntary  motion. 
But  this  difference  depends,  in  great  meafure,  upon 
the  confiderations  that  follow,  as  will  be  feen. 

Secondly,  That  the  very  conftitution  and  texture 
of  the  nervous  fyftem,  in  its  infiniteflmal  vefiels> 
fhould  differ  in  brutes  from  that  of  men,  appears 
highly  reafonable  to  be  expe£ted.  And  fince  the 
lives  of  brutes  fallj  in  general^  far  fhort  of  that  of 
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inan>  alfo  (ince  the  quadrupeds  (which  refemble  man 
more  than  other,  animals)  are  far  more  hairy,  and 
fowls, have  feathers^,  it  appears  probable,  that  the 
texture  of*  the  nervous  fyftem  in  brutes  Ihould  tend 
more  to  callofity,  and  fixednefs,  in  its  difpofitions  to 
vibrate,  than  in  men.  The  brains  of  youiig  brute 
animals  will  therefore  be  fooner  able  to  retain  minia- 
tures than  thofe  of  children,  as  tending  more  to  firm* 
nefs  and  iixednefs  in  their  ultimate  texture  and  con- 
ftitution ;  at  the  fame  time  that  this  texture  will  unfit 
them  for  receiving  a  variety.  To  which,  if  we 
add  the  (hortnefs  of  their  lives,  and  confequently  of 
their  afcent  to  the  fummit  of  adult  age ;  which  afcent 
is  the  proper  time  for  receiving  inftru<5bion ;  it  is 
eafy  to  fee,  that  on  this  double  account,  as  well  as 
that  mentioned  under  the  foregoing  head,  they  muft 
fall  far  fhort  of  mankind  in  the  number  of  their 
intelledtual  ideas,  pleafures,  and  pains. 

It  follows  from  the  fame  method  of  reaibning,  that 
the  few  difpofitions  to  miniature  vibrations,  which 
are  generated  in  brutes,  may  be  as  perfeft  in  their 
kinds;  and  confequently  the  memory,  and  (hort, 
direft  ratiocination  depending  thereon,  as  perfect: 
alfo,  as  the  analogous  things  in  man.  Nay,  they 
may  be  more  fo^  if  the  particular  animal  under  con- 
fideration  excel  man  in  the  acutenefs  and  precifion 
of  thofe  fenies,  whofe  ideas  make  a  principal  part  of 
this  ratiocination.  Now  it  appears,  that  moft  qua- 
drupeds exceed  us  in  the  acutenels  of  the  fmell,  and 
in  the  power  of  diftinguifhing  a  variety  of  fmells. 
And  many  birds  feem  to  be  able  to  fee  diftinftly  at 
much  greater  diftances.  However,  our  auditory 
nerves,  and  the  regions  of  the  brain  correfponding 
thereto  appear  far  better  fitted  for  retaining  a  va- 
riety of  miniatures  of  articulate  founds ;  and  our  op- 
tic nerves,  and  the  regions  of  the  brain  correfpond- 
ing thereto,  for  retaining  a  variety  of  miniatures  of 
ihapes  and  colours.     And,    next  to  man,   quadru- 
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ped$»  and  particularly  monkeysj   dc^s^    dnd'  horfesj  ' 
fcem  to  have  chcfe  regions  of  the  brain  ii>  the  greatcft 
perfeftion. 

If  the  texture  of  the  brains  of  animals  httt  con- 
Hdered  be  alfo,  in  part,  the  caufe  of  their  being  co- 
vered with  hair,  wool,  bridles,  feathers,  &c.  it  may, 
from  this  its  effedt,  difpofe  them  tQ  greater  ftrength 
and    expertnefs    in    their   motions,    and   that  more 
early,  than  happens  to  men.    For  all  thefe  are  eltSria 
ferjcy  and  confequently  may  firft  have  a  confider- 
able  degree  of  this  power   communicated   to.  them 
by  the  heat  of  the  circulating  blood ;  and  then>  hoc 
being  able  to  tranfmit  it  to  the  air,  which  is  alfo  an 
eleFtric  per  fe^  may  reflcft  it  upon  the  mufcles,  and 
thereby  difpofe  them  to  fomewhat  greater   adlivity. 
It  is  well  known,  that  the  manes  of  hories,  and  backs 
pf  cats,  are  made  eledric  by  their  vital  powers.     It 
iiiay  farther  be  obierved,  that  the  hoofs  of  animals 
are  eleSlrics  p^fe^  and  that  the  feathers  of  water-fowl 
reptl  the  water;    whence  the  eleftric  virtue  may  be 
kept  from  running  ofF  to  the  earth   and  water  re- 
fpeftivdy.      However,   we  ought   not  to  Jay  much 
ftrefs  upon  this  eledric  virtue  in  the  mufcular  fibres 
of  brutes  (if  there  be  any  fuch  virtue)  in  order  to 
account  for  the  fuperior  and  more  early  power  of 
animals,  in  refpedl  of  ordinary  motions.     The  texture 
of  the  fibres  of  the  mufcles,  and  that  of.  the  brain, 
muft  have  the  principal  fliare  in  this  efieA. 

It  is  alfo  to  be  confidered,  that  as  they  have  far 
fewer  voluntary  motions,  on  account  of  haviog  far 
fewer  ideas,  fo  they  may  arrive  at  a  greater  perf"eq- 
tion  in  the  automatic  ones,  and  the  fmall  number  of 
voluntary  ones  which  they  do  perform,  on  this  account. 
Man  is  diftraded,  as  it  were,  by  the  endlefs  variety 
of  his  ideas,  and  voluntary  motions:  and  it  is  notori-* 
ous,  that  none  befidcs  extraordinary  geniuies  arrive 
at  perfeftion  in  any  confiderable  variety ;  whereas  a 
perfon  of  fmall  natural  capacity,,  by  fclefting  fome 
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one  bratich  of  fcience,  or  manual  art^  and  applying 
himfclf  CO  this  alone,  may  perform  wonders.  Nay, 
there  have  been  inftances  of  perfons  not  much  removed 
from  idiocifm,  who  could  perform  the  arithmetical 
operations  by  memory,  far  better  than  men  of  good 
underftandings,  well  verfed  in  thofe  operations  $  which 
is  a  thing  fomewhat  analogous  to  the  extraordinaiy 
fagacity  in  inveftigating  and  concluding,  which  brutes 
difcover,  in  rtfptSt  of  fome  particular  things. 

Thirdly,  The  next  circumftance,  which  renders 
brutes  far  inferior  to  man  in  incelle£tual  acquifitions^ 
is  their  want  of  iymbols,  fuch  as  words,  whereby 
to  denote  objcds,  fenfations,  ideas,  and  combina* 
tions  of  ideas.  This  may  appear  fixxYi  feveral  confi- 
derations,  Thofe  men  who  happen  to  be  bom  in  a 
country  where  the  mother-tongue  is  copious  and 
precife,  who  apply  themfelves  to  (he  ftudy  of  their 
mother-toogue,  who,  befides  this,  learn  one  or 
more  foreign  tongues,  &c.  get,  by  thefe  means,  a 
confiderable  (hare  of  the  knowledge  of  things  them- 
fclves,  learn  to  remark,  prove,  difprove,  and  invent, 
and  c^tfTis  fortius y  nuke  a  quicker  progrefs  in  men- 
tal accompbftmentB,  tKao  others.  On  the  contrary 
the  mental  improvennent  of  perfons  born  deaf  is  ex- 
tremely retarded  by  their  incapacity  of  having  things 
fuggefted  by  articulate  founds,  or  the  piAures  of 
thefe,  and  alfo  by  their  not  being  able  10  iblve  die 
inverfe  problem,  and  denote  their  own  trains  of 
thought  by  adequate  fymbols.  Words  are  the  fanne 
kind  of  helps  ii>  the  inveftigacion  of  qualities,  as 
algebraical  fymbols,  and  methods  are  in  refpe<%  of 
quantity,  as  nas  been  already  remarked.  Perfons 
bom  deaf  cannot  therefore  make  any  great  progrefs 
in  the  knowledge  of  caufes  and  eflFeds,  in  abftradted 
and  philofbphical  matters ;  but  'rnuft  approach,  as  it 
were,  to  the  ftate  of  the  brute  creation.  On  the 
contrary,  brute  creatunes,  that  have  much  intercourfe 
with  mankind^  fuch  as  dogs  and  horles,  by  learning 
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tbe  ufe  of  words  and  fymbols  of  other  kinds,   b^~ 
come  more  fagacious  than  they  would  otherwife  be. 

And  if  particular  pains  be  taken  with  them,  their 
docility  and  fagacity,  by  means  of  fymbols,  fome- 
times  arife  to  a  very  furprizing  degree. 

Parrots  might  be  thought,  according  to  this  view 
of  the  prefent  fubjefb,  to  have  ibme  particular  ad- 
vantages over  quadrupeds  by  their  being  able  to  pro- 
nounce words;  (ince,  as  has  been  obferved  before, 
the  attempts  which  children  make  to  apply  words 
to  things,  aflift  them  very  much  in  underftanding  the 
applications  made  by  others.  But  parrots  do  not 
feem  to  fpeak  from  any  particular  acucenefs  and  pre- 
ciiion  in  the  auditory  nerves,  and  parts  of  the  brain 
correfpooding  thereto,  having  no  cochlea,  but  from 
the  perfeftion  and  pliablenefs  of  their  vocal  organs, 
in  which  they  exceed  other  birds ;  as  birds  in  gene- 
ral do  beafts.  And  it  is  reafonable  to  think,  that  qua- 
drupeds, which  refemble  man  fo  nearly  in  the  make 
of  the  organ  of  hearing,  as  well  as  in  other  parts, 
and  which  alio  have  naturally  much  more  intercourfe 
with  man  (being  fellow-inhabitants  of  the  earth)  than 
birds  (which  inhabit  the  air),  fhould  likewife  h^ve  a 
greater  faculty  of  diftinguifhing  the  articulate  founds 
of  man's  voice,  retaining  their  miniatures,  and  ap- 
plying them  to  the  things  Ognified,  than  birds  $ 
which  fecms  evidendy  to  be  the  cafe.  Sagacious 
quadrupeds  may  therefore  be  faid  to  refemble  dumb 
perfons  arrived  at  adult  age,  who  are  pofTefled  of 
much  knowledge,  which  yet  they  cannot  exprefs,  ex- 
cept by  geftures,  by  dumb  (hew :  whereas  parrots» 
as  before  remarked,  refemble  children ;  thefe  having 
many  words  with  very  little  knowledge  annexed  to 
them. 

Apes  and  monkeys,  of  the  feveral  kinds,  feem  to 
approach  neareft  co  man,  in  the  general  faculty  of 
reaibning,  and  drawing  conclufions;  but  in  parn- 
cular  things,  efpecially  where  inftin£t  prevails,  fome 
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other  brutes  far  exceed  them  ;  as  indeed  fuch  brutes 
do  man  himfelf  in  a  few^  on  account  of  the  peculiar 
acutenefs  of  the  fenfe  of  fmellj  and  the  fame  in- 
ftinfc. 

m 

I  reckon  the  want  of  articulate  founds  to  be  one  of 
the  reafons  why  brutes  are  fo  much  inferior  to  men 
in  intelleftual  capacities ;  becaule  it  appears^  from  the 
foregoing  and  other  confiderations  of  the  fame  kind, 
that  it  is  {o.  But  this  is  no  imperfeAion  upon  the 
whole.  The  proportional  fmallnefs  of  their  brains, 
the  texture  of  thefe,  their  inftin6ls,  and  their  external 
circumftances,  are  fuch,  that  they  do  not  want  lan- 
guage much  i  that  they  could,  make  no  great  ufe  of 
it,  bad  they  proper  organs  for  fpeaking;  and  that 
they  would  probably  te  lofers,  upon  the  whole,  by 
having  it.  The  efficient  and  final  caufes  are  here 
fuited  to  each  other,  as  in  all  other  cafes;  fo  that 
no  circumftance  can  be  changed  for  the  better,  c^fieris 
numentibus. 

Fourthly,  Let  us  come  to  the  inftiilftive  powers 
of  animals.  Thefe  are  a  point  of  a  very  difficult 
confideration.  They  are  evidently  not  the  refult  of 
external  impreffions  by  means  of  the  miniatures  of 
thefe,  their  aflbciations  and  combinations,  in  the 
manner  according  to  which  I  have  endeavoured  to 
{hew,  that  the  rational  faculties  of  mankind  are 
formed  and  improved;  and  yet,  in  the  inftances  to 
which  they  extend,  they  very  much  refcmble  the  ra- 
tional faculties  of  mankind.  Animals,  in  preparing  and 
providing  for  themfelves  and-  their  young,  in  future 
exigencies,  proceed  in  the  fame  manner  as  a  perfon 
of  good  underftanding,  who  forefaw  the  event,  would 
do ;  and  this,  even  though  they  be  a  little  put  out  of 
their  way.'  And  in  this  they  much  refemble  perfons 
of  narrow  capacities  and  acquifitions,  who  yet  excel 
greatly  in  ibme  particular  art  or  fcience;  of  which 
there  are  many  inftances.  Such  perfons  fhew  great 
ingenuity  in  the  things  to  which  they  arc  accuftomed, 
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and  in  fome  others  chat  border  upon  them  within 
certain  limits>  fo  «s  to  (hew  great  ingenuity  ftilli 
though  put  a  little  out  of  their  way ;  but  if  they  be 
put  much  out  of  their  way,  or  queftioned  about  thingt 
that  are  entirely  foreign  to  the  art  or  (cirace  id  which 
they  excel,  they  are  quite  loft  and  confounded. 

Let  us  fuppofe  this  to  be  the  cafe,  and  then  the 
inquiry  concerning  inftinA  in  brutes  will  be  reduced 
to  this,  viz.  By  what  means  the  nervous  (yftems  of 
brutes  are  made  to  put  on  difpofitioos  to^  miniature 
vibrations,  analogous  to  thofe  which  take  pkce  in 
the  perfons  here  cooQdered ;  and  which  are  in  tbera 
the  refuU  of  foregoing  impreflions,  if  we  admit  tht 
theory  of  thefe  papers.  Now,  to  me,  there  feems 
no  difficulty  in  afcribing  this  to  the  mere  bodily  make 
in  brutes,  lb  that  miniature  vibrations,  fuch  as  anfwer 
in  us  to  ideas,  and  voluntary  motions,  fhall  fpriog 
up  in  them  at  certain  ages  and  feafons  of  the  year, 
and  mix  themfelves  with  impreflions,  and  acquired 
ideas,  fo  as  to  be,  in  general,  fuitable  to  them; 
and,  in  general,  to  direft  the  brute  creatures  in  what 
manner  to  provide  for,  and  preferve  themfelves  and 
their  young. 

This  would  be  a  kind  of  infpiration  to  brutes, 
mixing  itfelf  with,  and  helping  out,  chat'  part  of 
their  faculties  which  correfponds  to  reafon  in  us,  and 
which  is  extremely  imperfc<5t  in  them.  Only  this  in* 
fpiration  might  be  called  natural,  as  proceeding  from 
the  fame  ftated  laws  of  matter  and  motion  as  the 
other  phenomena  of  nature ;  whereas  the  infpiration 
of  the  (acred  writers  appears  to  be  of  a  much  higher 
Iburce,  fo  as  to  be  termed  fupematural  properly^  ia 
contradiftindtion  to  all  knowledge  refulcing  from  the 
common  laws  of  nature.  And  yet  it  may  rcfult  from 
fome  higher  laws  of  nature.  For  facred  iofpi- 
ration  would  lofe  nothing  of  its  authority,  though 
it  (hould  appear  to  be  within  fuch  laws,  as  by  their 
fi^ednefs  might  be  ternoed  nature:  anc}  indeed  all 
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dificrences  in  thefe  things,  after  the  faAs  are  once 
letcled,  will  be  found,  upon  due  inquiry,  to  be 
merely  verbal.  . 

Fifthly,  The  lad  caufe  here  afligned  for  the  great 
difierence  and  inferiority  of  brutes,  in  refpedl  of  in- 
telie£tual  capacities,  is  the  difference  in  the  events 
and  incidents  of  their  lives.  They  converfe  with  far 
fewer  objedls  than  itien,  and  both  the  objects  and 
pleafures  .of  feeling,  tafte,  and  fnnell,  have  a  far 
greater  proportional  fhare  in  the  fum  total,  than  in 
us.  Now,  as  in  men,  the  common  events  and  in- 
cidents of  life  give,  a  turn  to  the  whole  frame  of 
mind,  and  either  enlarge  the  intellectual  capacities,  if 
they  be  various,  or  narrow  them,  if  the  fame  occur- 
rences return  again  and  again  perpetually ;  fb,  inde- 
pendently of  all  the  foregoing  confiderations,  the 
famenefs,  paucity,  and  relation  to  mere  fenfe,  of  the 
impreflTions  made  on  brutes,  mud  infer  a  great  nar- 
rownefs  of  undei  (landing. 

From  all  thefe  things  put  together,  it  appears  very 
conceivable,  how  the  mental  faculties  of  brutes  (hould, 
confiftently  with  the  doArines  of  vibrations  and  af- 
fbciation,  be  what  they  are,  in  h6k,  found  to  be.  And 
though  I  fuppofe  with  Dejcartes^  that  all  their  mo- 
tions are  conduded  with  mere  mechanifm ;  yet  I  do 
not  fuppofe  them  to  be  deftitute  of  perception,  but 
that  they  have  this  in  a  manner  analogous  to  that 
which  takes  place  in  us;  and  that  it  is  fubjedled  to 
the  fame  mechanical  laws  as  the  motions.  Whether 
the  ideal  vibrations,  which  take  place  in  the  nneduUary 
fobftances  of  their  brains,  be  the  refult  of  former  im- 
preflions,  or  the  mere  offspring  of  their  vital  and 
natural  powers,  agreeably  to  the  foregoing  hypotheHs 
concerning  inftind,  or  the  compound  effed  c^  both, 
which  we  may  prefumc  to  be  generally  the  cafe,  I  al- 
ways fuppofe,  that  correfponding  feelings^  and  af- 
fedions  of  mind,  attend  upon  them,  juft  as  in  us. 
And  the  brute  creatures  prove  their  near  relation  to 

us. 
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usj  not  only  by  the  general  refemblance  of  the  body, 
but  by  that  of  the  mind  alfo  \  inafmuch  as  nsany  of 
them  have  mod  of  the  eminent  paflions  in  Ibme  im- 
perfed  degree^  and  as  there  1%^  perhaps^  no  paflion 
belonging  to  human  nature,  which  may  not  be  found 
in  ibme  brute  creature  in  a  confiderable  degree. 

The  brutes  feem  fcarce  ever  able  to  arrive  at  any 
proper  felf-intereft  of  the  abftraft  and  refined  kind, 
at  confcioufners,  fo  as  to  compare  and  conne6):  them- 
felves  with  themfelves  in  different  fituations,  or  at 
any  idea  and  adoration  of  God;  and  this  from  the 
narrownefs  of  their  capacities  and  opportunities  in  ge- 
neral, but  particularly  from  their  want  of  fymbols. 

The  fame  want  of  fymbols  muft  make  all  their 
reafonings  and  affedions,  which  refemble  ours  in  the 
general,  be,  however,  confiderably  different  in  par- 
ticulars, and  far  lefs  complex  \  but  it  is  fufficient  to 
entitle  them  to  the  names  of  fagacity,  cunning,  fear, 
love,  &c.  by  which  ours  are  denoted,  that  the  trains 
of  ideal  vibrations  in  their  brains  bear  a  general  re- 
femblance  to  the  correfponding  ones  in  6urs,  fpring 
from  like  caufes,  and  produce  like  effedts. 

The  power  of  affociation  over  brutes  is  very  evi- 
dent in  all  the  tricks  which  they  are  taught;  and  the 
whole  nature  of  each .  brute,  which  has  been  brought 
up  amongft  others  of  the'  fanie  fpecies,  is  a  com- 
pound of  inftinft,  his  own  obfervatipn  and  experi- 
ence, and  imitation  of  thofe  of  his  own  fpecies.  In- 
jftinfl;  feems  to  have  exerted  its  whole  influence  when 
the  creature  is  arrived  at  maturity,  and  has  brought 
up  young ;  fo  that  nothing  new  can  be  expeded 
from  it  afterwards.  But  their  intelledual  acquifitions 
from  obfervatk>n  and  imitation  continue ;  whence  old 
brutes  are  far  more  cunning,  and  can  a&  far  better, 
fro  re  nata^  than  young  ones. 

It  ought  always  to  be  remembered  in  fpeaking  on 
this  fubjedt,  that  brutes  have  more  reafon  than  they 
can  ihew,  from  their  want  of  words,  from  our  in- 
attention. 
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attentions  and  from  our  ignorance  of  the  innport  of 
thofe  fymbols,  which  they  do  ufe  in  giving  incima* 
tions  to  one  another»  and  to  us. 

We  feem  to  be  in  the  place  of  God  to  them^  to 
be  his  vicegerents,  and  empowered  to  receive  homage 
from  them  in  his  name.  And  we  are  obliged  by  the 
fame  tenure  to  be  their  guardians  and  benefactors. 
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CHAP.     IV. 


Of  the  SIX  Classes  of  intellectual  Pleasures 

and  Pains. 


I  HAVE  now  difpatched  the  biftory  and  analyfis  of 
the  fenfacions,  motions^  and  ideas  i  and  endeavoured 
to  fuic  them,  as  well  as  I  could,  to  the  principles 
laid  down  in  the  firft  chapter.  My  next  bufinefs^ 
is  to  inquire  particularly  into  the  rife  and  gradual 
increafe  of  the  pleafures  and  pains  of  imagination, 
ambition,  fclf-intereft,  fympathy,  theopachy,  and 
the  moral  fcnfe^  and  to  fee  how  far  thefe  can  be 
deduced,  in  the  particular  forms  and  degrees  that 
are  faund  to  prevail,  in  fadt,  from  the  fenfiblc 
pleafures  and  pain^,  by  means  of  the  general  law 
of  aflbciaiion.  As  to  that  of  vibrations,  it  feems 
of  litde  importance  in  this  part  of  the  work,  whether 
it  be  adopted  or  not.  If  any  other  law  can  be  made 
.  the  foundation  of  aflbciatiou,  or  confiilent  with  it, 
it  may  alfo  be  made  confident  with  the  analyfis  of 
the  intelle£tual  pleafures  and  pains,  which  I  fhall 
here  give.  I  do  not  think  there  is  any  other  law 
that  can  i  on  the  contrary,  there  feems  to  be  fo  pe- 
culiar an  aptnefs  in  the  doftrine  of  Vibrations,  for 
explaining  many  of  the  phasnomena  of  the  paflTions, 
as  almoft  excludes  all  others. 

Now  it  will  be  a  fufficient  proof,  that  all  the  in- 
telkdual  pleafures  and  pains  are  deducible  ultimately 

from 
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from  the  fenfible  ones^  if  we  can  fhew  of  each  in- 
tcliedual  pleafure  an(l  paii)  in  particulars  that  it  takes 
its  rife  from  other  pleasures  and  pains^  either  fenGble 
or  intditdtuaL  ^or  thus  none  of  the  incellf^ual 
pleafures  and  pains  c^p  ^e  priginaK  But  the  fenfible 
picafurcs  and  pains  are  evidently  originals.  They 
are  therefore  the  only  ones,  i.  e.  they  are  the  com- 
mon fource  froni  whenec  all  the  inteHeftual  pteafurcs 
and  pains  are  ultimately  derived.  ,  «       - 

When  I  fay,  that  the  imdleftual  pleafyres  '^'^rid 
B  are  dcducible  from  one  another,  I  dto  not  mean, 
that  A  receiver  baclt  again  from'  B  that  luftre  Wx^if 
it  had  conferred  upon  it  j  for  this  would  Be  to  argut; 
in  a  circle;  but  that  whereas  both  A  anc)  B  ^orrbW 
froiTl' a  'variety  of  fources,  as  well -as "from  each 
other,  they  may,  and  indeed  muft,  transfbr  by  ai!b- 
ciation  part  of  the  luftre  borrowed  frooi  fofcign 
burces  upon  eaeh  other. 

If  we  admit  the  power  of  aflfociation,  and  can  ^Jb 
(hew,  that  afibciitions,  fufficient  in  kind  and  degree, 
concur,  ih.fad,  in  the  feveral  inftancifs  of  our  intel- 
leftual  pleafures  and  pains,  this  wilt,  tif  itrel^  exclude 
all  other  caules  for  thefe  pleafures  ai^d  pains,  fuch  a$ 
inftind  for  inftancc;  ■  If  we  cannot  trace  out  aflbci- 
ations  fufBcient*  in  kind  and  degree,  (till  it  will  not 
be  nece(rafy  to  havf^recburfc;  to  other  caules,  becaufe 
great  allowances  arc  to  be  made  for  the  novelty, 
complexnefs,  and  intricacy  of  the  fqbfe^  However; 
on  the  other  hand,  analogy  may  perhaps >  lead  us.  to 
conclude,  that  as  inftind  prevails  much,  and  reaipa  a 
little  in  brutes,  fo  inftihft  ought  to  prevail  a  little  in 
us.    Let  the  fa<ft$  .(pe^ak  for  themfelves. 
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S  E  C  T.    I. 

OF    THE    PLEASURES    AND    PAINS    OF 

IMAGINATION. 

I  BBGiN  with  the  pleafures  and  pains  of  innagma^* 
tion  I  and  fhall  endeavour  to  derive  each  fpecies  of 
theoi*.  by  aflfociation^  either  from  tbofe  of  feofation^ 
aa)bit]on»  fclf-intereft,  fympathyi  theopathy,  and  the 
moral  fenfe^  or  from  foreign  ones  of  ima^nation. 
They  may  be  diftinguilhed  into  the  feven  kinds  that 
follow* 

Firft>  The  pleafures  arifing  from  the  beauty  of  the 
natural  world. 

Secondly^  Thofe  from  the  works  of  art. 

Thirdly,  From  the  liberal  arts  of  mufic,  paindng, 
and  poetry. 

Fourthly,  from  the  fciences. 

Fifthly,  From  the  beauty  of  the  perlbn.    ' 

Sixthly,  From  wit  and  humour. 

Seventhly,  ThjC  pains  which  arife  from  gro(s  ab-^ 
furdity,  inconfiftency,  or  deformity. 

PROP.    XCIV. 

fe  ixamine  bow  far  the  juft-meniiotied  Pleafures  and 
.    Pmn$  of  ImaffnatioH  are  agreeable  to  the  DoBrine  of 
jiffocianoH. 

Of  the  Pleasures  arifing  from  the  Beauty  of  the 

NATURAL  >  World. 

The  pleafures  arifing  from  the  contemplation  of 
the  beauties  of  the  natural  world  feem  to  admit  of 
the  following  analyfis. 
^  ^     The 
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The  plcafant  taftcs,  and  fincUs^  and  the  fine  co- 
lours of  fruits  and  flowers^  the  melody  of  birdS)  and 
the  grateful  warmth  or  coolnefs  of  the  air^  in  the 
proper  feafons^  transfer  miniatures  of  thefe  pleafures 
upon  rural  fcenes^  which  ftart  up  inftantaneoufly  fo 
mixed  with  each  ocher^  and  with  fuch  as  will  be 
immediately  enumerated^  as  to  be  ieparately  in- 
difcernible. 

If  there  be  a  precipice,  a  catarad,  a  mountain  of 
fnow,  &c.  in  one  part  of  the  fcenCi  the  nafcent  ideas* 
of  fear  and  horror  magnify  and  enliven  all  the  other 
ideas,  and  by  degrees  pais  into  pleafures,  by  iiig« 
gefting  the  (ecurity  from  pain. 

In  like  manner  the  grandeur  of  (bme  fcenes,  and 
the  novelty  of  others,  by  exciting  furprize  and  won- 
der, u  e.  by  ^  making  a  great  difference  in  the  pre- 
cecjing  and  fubfequent  ftates  of  mind,  lb  as  to  border 
upon,  or  even  enter  the  limits  of  pain,  may  greatly 
enhance  the  pleafure. 

Uniformity  and  variety  in  conjunftion  are  alio  prin- 
cipal Iburces  of  the  pleafures  of  beauty,  being  made 
lb  partly^  by  their  afibciation  with  the  beauties  of 
nature  s  partly  by  that  with  the  works  of  art;  and 
with  the  many  conveniences  which  we  receive  from 
the  uniformity  and  variety  of  the  w6rks  of  nature 
and  art.  They  mufl-  therefore  transfer  part  of  the 
iuftre  borrowed  from  the  works  of  art,  and  from 
the  head  of  convenience,  upon  the  works  of  na«- 
ture. 

Poetry  and  painting  are  much  employed  in  letting 
forth  the  beauties  of  the  natural  work],  at  the  fame 
time  that  they  alFord  us  a  high  degree  of  pleafure 
from  many  other  fources.  Hence  the  beauties  of 
oature  delight  poets  and  painters,  and  fuch  as  are 
addifted  to  the  fiudy  of  their  works,  more  than 
others.  Part  of  this  effeA  is  indeed  owing  to  the 
greater  attention  of  fuch  perfons  to  the  other  Iburces  $ 
but  this  comes  to  ^he  fame  thing,  as  far  as  the  genera) 
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theory  of  the  fa6litious,  aflbciated  nature  of  thefe 
pleafures  is  concerned. 

The  many  fports  and  paftimcs,  which  are  peculiar 
to  the  country,  and  w^hoft  ideas  and  pleafures  are  xt* 
vivcd  by  the  view  of  rural  fcenes,  in  an  cvanefcent 
ftate,  and  fo  mixtrd  together  as  to  be  feparately  indif- 
cernibic,  do  farther  augment  the  pleafures  fuggefted 
by  the  beauties  of  nature. 

To  thefe  we  may  add,  the  oppofition  between  the 
ofienfivenefsj  dangers,  and  corruption  of  populous 
cities,  and  the  health,  tranquillity,  and  innocence, 
which  the  a£lual  view,  or  the  mental  contemplation, 
of  rural  fcenes  introduces;  alfo  the  pleafures  of  foci- 
ality  and  mirth,  which  are  often  found  in  the  greateft 
perfedlion  in  country  retirements,  the  amorous  plea^ 
Aires,  which  have  many  conne£tions  with  rural  fcenes, 
and  thofe  which  the  opinions  and  encomiums  of  others 
beget  in  us,  in  this,  as  in  other  cafes,  by  means  of 
the  contagioufnefs  obfervable,  in  mental  difpofitions, 
as  well  as  bodily  ones. 

Thofe  perfons  who  have  already  formed  high  ideas 
of  the  power,  knowledge,  and  goodnefs  of  the  au- 
thor of  nature,  with  futtable  afFedions,  generally 
feel  the  exalted  pleafures  of  devotion  upon  every 
view  and  contemplation  of  his  works,  either  in  an 
explicit  and  diflindl:  manner,  or  in  a  more  fecret  and 
implicit  one.  Hence,  parr  of  the  general  indetermi- 
nate pleafures,  here  confldered,  is  deducible  ^  from 
the  pleafures  of  theopathy. 

We  mud  not  omit  in  this  place  to  remind  the 
reader  of  a  remark  made  abovcj  viz.  that  green, 
which  is  the  middle  colour  of  the  fcven  primary  ones, 
and  confequently  the  nToft  agreeable  to  the  organ  of 
fight,  is  alfo  the  general  colour  of  the  vegetable 
kingdom,  t.  e.  of  external  nature. 

Thefe  may  be  confldered  as  fome  of  the  principal 
fources  of  the  beauties  of  nature  to  mankind  in  ge- 
neral. 
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ncrah   Inquifitive  and  phtlofophical  perfons  have  fome 

others,  arifing  from  their  peculiar  knowledge  and  ftudy 

of  natural  ^  hiftory,    aftronomy,    and   philofophy,    id  / 

genera].     For   the   profufion  of  beauties,    uftfs,    fit-    ^.'*^ '  ^''"  •'^' 

neflfesy  elegance  in  minute  things,  and  magnificence 

in  great  ones,  exceed  ali  bounds  of  conception^  fur* 

prize,    and    aftonifhmenc  $    new    fcenes,    and    thole 

of   unbounded    extent,    feparatcly    confidercd,    ever 

prcfeniing  thcmfclves   to   view,    the   more  any  one 

ftudies  and  contemplates  the  works  of  God. 

And,  upon  the  whole,  the  reader  may  fee,  that 
(here  are  fufficienc  fources  for  alt  thofe  pleafures 
of  imagination,  which  the  beauties  of  nature  excite 
in  difFcreoc  perfons ;  and  that  the  differences  which 
are  found  in  different  perfons  in  this  refpeA,  are 
fufficiently  analogous  to  the  differences  of  their  fitua* 
tiQns  in  life,  and  of  the  confequent  aflbciations  form- 
ed In  them. 

An  attentive  pcrfon  may  alfo,  in  viewing  or  con- 
templating the  beauties  of  nacure,  lay  hold,  as  it 
were,  of  the  remainders  and  miniatures  of  many  of 
the  particular  pleafures  here  enuiT>erated,  while  they 
recur  in  a  feparace  (late,  and  befoie  they  coalefce 
with  the  general  indeterminate  aggregate,  and  thus 
verify  the  hiftory  nowpropoftd. 

It  is  a  confirmation  of  this  hiftory,  that  an  atten* 
rive  perfon  may  alfo  obferve  great  diflferences  in  the 
kind  and  degree  of  ihe  relifh  which  he  has  for  the 
beauties  of  nature  in  different  periods  of  his  life; 
efpecially  as  the  kind  and  d^ree  may  be  found  to 
agree  in  the  main  with  this  hiflory. 

To  the  fame  purpofe  we  may  remark,  that  thefe 
pleafures  do  not  cloy  very  foon,  but  are  of  a  lafting 
nature,  if  compared  with  the  fenfible  ones;  (ince 
this  follows  naturally  from  the  great  variety  of  their 
iburces,  and  the  evanefcent  nature  of  their  coo- 
ftituent  parts, 

E  c  3  When 
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When  a  beautiful  fcene  is  firft  prefented^  there  19 
generally  great  pleafure  from  furprize,  from  being 
i^ruck  with  objeds  and  circumftances  which  we  did 
not  expedfc.  This  prefently  declines;  but  is  abun- 
dantly compenfated  afterwards  by  the  gradual  alter- 
nate exaltation  of  the  feveral  conftituent  parts  of  the 
complex  pleafures,  which  alfo  do  probably  enhance 
one  another.  And  thus  we  may  take  feveral  reviews 
of  the  fame  fcene^  before  the  pleafure,  which  it  af- 
fords, comes  to  its  maximum.  After  this  the  pleafure 
muft  decline,  if  we  review  it  often :  but  if  at  con- 
fiderable  intervals,  fo  as  that  many  foreign  ftates  of 
mind  intervene,  alio  fb  as  that  new  (burces  of  the 
pleafures  of  this  kind  be  broken  up,  the  pleafure  may 
recur  for  many  fucceflions  of  nearly  the  fame  mag- 
nitude. 

The  fame  obfervations  hold  in  refpefl  of  the  plea- 
fures from  the  beauties  of  nature  in  general,  and  in- 
deed from  all  the  other  fources,  works  of  art,  liberal 
arts,  fciences,  &c.  Thefe  all  flrike  and  furprife  the 
young  mind  at  firft,  but  require  a  confiderable  time 
before  they  come  to  their  maximum  \  after  which 
(bme  or  other  will  always  be  at  its  maximum  for  a 
confiderable  time.  However,  the  pleaiures  of  ima- 
gination in  general,  as  well  as  each  particular  fet  and 
individual,  muft  decline  at  laft  from  the  nature  of 
our  frame.  In  what  manner  they  ought  to  declicie, 
fo  as  to  be  confiftent  with  our  Jummum  bonum^  by 
yielding,  in  due  time,  to  more  exalted  and  pure 
pleafures,  whofe  compofition  they  enter,  I  will  en- 
deavour to  (hew  hereafter. 

Thefe  pleafures  are  a  principal  fource  of  thofc 
which  are  annexed  to  the  view  of  uniformity  with 
variety,  as  above  noted,  i.  e.  of  analogies  of  various 
orders;  and  confequently  are  a  principal  incitement 
to  our  tracing  out  real  analogies,  and  forming  artificial 
ones. 

The 
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The  ridvcl,  the  grands  and  the  maryellous,  are 
alfo  moft  confpicuous  in  the  works  of  nature ;  and 
the  laft  ftrikes  us  particularly  in  many  of  the  phae- 
nomena  of  nature^  by  feeming  to  exceed  all  bounds 
of  credibility,  at  the  fame  time  that  we  are  certified 
by  irrefragable  evidences  of  the  truth  of  the  fafts. 
The  fatiety  which  every  pteafure  begets  in  us,  after 
ibme  continuance,  makes  us  third  perpetually  after 
the  grand  and  novel ;  and,  as  it  were,  grafp  at  infi- 
nity in  number  and  extent:  there  being  a  kind  of 
tacit  expedation,  that  the  pleafure  will  be  in  pro« 
portion  to  the  magnitude  and  variety  of  the  caufes, 
in  the  fame  manner  as  we  obferve,  in  other  cafesj 
the  efitdts  (o  be  in  fomc  degree  proportional  to 
their  caufes. 

The  pleafures  of  novelty  decline  not  only  in  this 
clafs,  but  alfo  in  all  the  others  lenfible  and  intel- 
ledlualj  partly  from  our  bodily  frame,  partly  from 
the  intermixture,  and  confcquent  aflbciation  of  neu- 
tral circumftances  (L  e.  fuch  as  afibrd  neither  pleafiire 
nor  pain)  in  their  fucceflive  recurrences. 

A  difpofition  to  a  pleafurable  (late  is  a  general  at^ 
tendant  upon  health,  and  the  integrity  of  bur  bodily 
faculties}  and  that  in  fuch  a  degree,  as  that  adtual 
pleafure  wm  fpring  up  from  moderate  incitements, 
from  the  tranfient  introduftion  of  the  aflbciated  cir* 
cumftances  of  former  pleafurable  dates.  If  the  body 
be  indifpofed  in  fome  degree,  it  is,  however,  pofiible 
to  force  it  into  a  date  of  pleafure  by  the  vivid  intro^ 
du£tion  of  various  and  powerful  circumdances ;  but 
this  unnatural  date  cannot  lad  long ;  and,  if  the  in- 
difpofition  to  pleafure  be  great,  it  cannot  be  intro- 
duced at  all.  On  the  contrary,  where  the  difpofition 
to  pleafure  is  preternaturaUy  prevalent,  as  after  wine 
and  opium,  and  in  certain  morbid  cafes,  the  lead 
bint  will  excite  profufe  joy,  leaning  chiefly  to  the 
pleafures  of  imagination,  ambition,  fympathy^  or 
devotion^  according  to  the  circumdances* 

E  c  4  It 
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It  is  eafy  to  fee  how  ih/t  doArine  of  vibraiidns^ 
which  appears  to  be  the  only  one 'that  admits  Of 
permanent  dates  of  motion,  and  difpofition  to  noo* 
tion»  in  the  brain^  fuits  thefe  laft  remarks  in  a 
peculiar  manner. 

OP  THE  bEAtJtlES  OP  THfi  WdkKS  OF  Aftt. 

The  works  of  art,  which  la&rd  us  the  plraibret 
of  beauty,  are  chiefly  buildings,  public  and  private, 
religious,  civil,  and  ilnilttary,  with  their  appendages 
and  ornaments,  and  machines  of  the  fevcral  kindt, 
from  the  grtat  ones  employed  in  war,  commerce, 
and  public  affairs,  Aich  as  fliips,  military  engines, 
machines  for  manufafturing  metals,  &c.  down  to 
clocks,  watches,  and  domcftic  furniture.  The  fur- 
vey  of  thefe  things,  when  perfeft  in  their  kinds, 
affords  great  pleafures  to  the  curious ;  and  thefe  plea^ 
fures  increafe  for  a  certain  time,  by  being  cultivated 
and  gratified,  till  at  laft  they  come  to  dieir  height, 
decline,  and  give  way  to  others,  as  has  been  already 
obferved  of  the  pleafures  arifing  from  the  beauties 
of  nature. 

The  chief  fources  of  the  pleafures^  which  the  fore- 
mentioned  works  of  art  afibrd,  appear  to  be  the  fol* 
lowing :  the  beautiful  illuminations  fr6m  gay  ^^ 
lours;  the  refemblance  which  the  play-things,  that 
pleafed  .us  U^hen  we  were  children,  bear  to  them  (  tht 
gri;at  regularity  and  variety  obfervable  in  them ;  tht 
grandeur  and  magnificence  of  fome,  and  the  neat* 
nefs  and  elegance,  of  others,  and  that  efpecially  if  they 
be  fmallj  the  fitnefs  to  anfwer  ufeful  ends;  their 
anfwcring  a  mukiplicity  of  thefe  by  fimpic  means,  or 
by  analogous  complex  ones,  not  exceeding  certaid 
limits  in  comptexnefs ;  the  knowledge  conveyed  ift 
many  cafes ;  the  ftrong  aflbciations  with  religtois 
death,  war,  juftice,  powef,  riches,  titles^  hi#h 
birth,  entertainments,  mirth,  ^c.  fafhioh,  with  tm 
opinions  and  encomiums  of  {^rfi^ns  fuppofed  to  be 
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judges ;  the  vain  dcfirc  of  having  a  rafter  and  of  be« 
kig  thought  connoifleurs  and  judges,  &c.  &c. 
.  In  architedture  there  are  ceruin  proportions  of 
breadths,,  lengths,. depths,  and  endrc  magnitudes^  to 
each  other,  which  are  by  fome  Ajppoled  to  be  naturally 
beautiful^  juft  as  the  fimple  ratios  of  t  to  2,  2  to  3^ 
J  to  4,  &c«  in  mufic,  yield  founds,  which  are  natu- 
rally picafaht  to  the  ear.  But  it  rather  feems  to  me, 
that  oeconomical  convenience  firft  determined  the 
ratios  of  doors,  windows,  pillars,  &c.  in  a  grofs 
way;  and  then  chat  the  convenience  of  the  artifts 
fixed  this  determination  to  ibme  few  exaA  ratios,  as 
in  the  proportion  between  the  lengths  and  breadths 
of  the  pillars  of  the  feveral  orders.  Afterwards  thefe 
proportions  became  afibciatcd  fo  often  with  a  variety 
4f  beauties  in  coftly  buildings,  that  they  could  not 
but  be  thought  naturally  beautiful  at  laft.  In  merely 
ornamental  parts  the  beauty  of  the  proportions  ieems 
to  arife  entirely  either  from  fafliion,  or  from  a  fuppofed 
reiemblance  to  fonr^ething  already  fixed  as  a  beautiful 
proportion.  It  is  eafy  from  thefe  principles  to  account 
for  the  prevalence  of  different  proportions,  and  ^ 
teral  taftes,  in  different  ages  and  countries. 

Of  the  Pleasures  arijing  from   Music,   Paiktino, 

and  Poetry, 

Let  us  next  conGder  the  three  liberal  and  lifter 
arts  of  mufic,  painting  and  poetry. 

OF     MUSIC. 

Now,  in  refpeft  of  mufic,  it  is  to  be  obfervcd,  that 
tiie  fimple  founds  of  all  uniform  fonorous  bodies,  and 
panioilarly  the  fingle  notes  of  the  feveral  mufical 
inftruments,  alfo  all  the  concords,  or  notes,  whoffc 
vibrations  bear  to  each  other  the  fimple  ratios  of  i  to 
2,  2  to  3,  3  to  4,  &c.  founded  togethep^  or  hear  t5 

each 
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each  other,  may,  be  confidered  as  originally  pka£mt 
to  the  ear.  Difcords  are  originally  unpleafam,  and 
ihe^efore,  as  in  other  like  cafes,  may  be  made  ufe  of 
to  heighten  oor  pleafures,  by  being  properly  and 
fparingly  introduced,  io  as  to  make  a  -ftrong  contrail. 
To  which ^  if  we  add  the  uniformity  and  variety  ob- 
fervable  irt  alt  good  mufic,  we  ihall  have  the  chief 
pleafures  affefting  children^  and  young  perfons,  upon 
cheir  being  firft  accuftomed  to  hear  mufic 

By  degrees  the  difeords  become  lefs  and  lefe  harfli 
to  the  ear,  and  ax  laft  even  pleafant,  at  leaft  by  their 
aflbciations  with  the  concords,  that  go  before,  or 
follow  them  s  ib  that  more,  and  alfo  more  harih  dif- 
cords, are  perpetually  required  to  give  a  relifli,  and 
keep  the  fweetnefs  of  the  concords  from  clojung. 
particular  kinds  of  air  and  harmony  are  aflbciated 
with  particular  words,  affeAions,  and  pafljons,'and 
{o  are  made  to  exprefs  thefe ;  befides  which  there  is 
often  a  natural  aptitude  In  the  mufic  to  reprefent  the 
aiFeftion,  as  in  quick  mufic,  and  concords,  to  repre- 
fent mirth.  Mufic  in  general  is  conne&ed  with  gai- 
ety, public  rejoicings,  the  amorous  pleafures,  riches, 
high  rank,  &fr.  or  with  battles,  (brrow,  death,  and 
religious  contemplations.  There  is  an  ambition  to 
excel  in  tafte,  in  performance,  and  in  compofition, 
and  a  difficulty  which  enhance^  the  pleafure,  (Sc.  &r. 
till,  by  thefe  and  fuch-like  ways,  the  judgments  and 
taftes  of  diflFerent  perfons,  in  refpe^  of  mufic,  be^ 
come  as  different,  as  we  find  them  to  be  in  faft. 


OF     PAINTING. 

Our  pleafures  from  pidlures  are  very  nearly  related 
to  thofe  of  imitation,  which,  as  was  obfcrvcd  above, 
take  up  a  confiderable  part  of  our  childhood ;  and  the 
fcvcral  play  things  reprefcnting  men,  houfes,  horfes, 
i^c*  with  which  children  are  fo  much  delighted,  are 

to 
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to  be  confidered,  both  as  augmenting  and  gractfyiiig 
this  tafte  in  them. 

To  this  ic  is  to  added^  that  as  the  ideas  of  fight 
are  the  mod  vivid  of  all  our  ideas^  an^  thofe  which 
arc  chiefly  laid  up  in  the  memory  as  keys  and  repo* 
fitories  to  the  reft^  piftures,  which  are  fometbing  .in- 
termediate between  the  real  objedt  and  the  idea,  and 
therefore  in  cafes  of  fuiEcient  likenefs  more  vivid 
than  the  idea,,  cannot  but  pleaie  us  by  thus  gratifying 
our  defire  of  raifing  up  a  complete  idea  of  an  abfent 
objeft.  This  an  attentive  perfon  may  obferve  in 
himfelf  in  viewing  pictures. 

The  furprize  and  contraft  which  arife  in  children^ 
upon  their  feeing  perfons  and  objefts  prefent  in  their 
pidures^  which  yet  they  know  to  be  abfent  by  ftrik- 
ing  the  mind  with  the  impofllble  conception  of  the 
fame  thing  in  two  places,  are  probably  the  fburces 
of  confiderable  pleafure  to  ibem. 

To  thefc  caufes  let  us  add  the  gay  colours,  and 
fine  ornaments,  which  generally  go  along  with  pic- 
tures i  and  we  (hall  have  the  chief  ibufces  of  the  plea- 
fures  which  painting  aflFords  to  young  perfons,  and  to 
thofe  who  have  not  yet  been  much  afFeded  with  the 
varipus  incidents  of  life,  and  their  reprefentations^ 
or  acquired  a  tafte  and  fkill  in  thefe  things. 

For,  after  thit>,  the  pleafures  arifing  from  piflures 
are  quite  of  another  kind,  being  derived  from  the 
fame  fburces  as  thofe  thdt  belong  to  the  fcenes^ 
aflfedions  and  pailions  reprefented,  from  the  poetical 
defcriptions  of  thefcj  from  the  precife  juftnefs  of 
the  imitation,  from  ambition,  fafhion,  the  extrava- 
gant prices  of  the  works  of  certain  mafters,  from 
afibciation  with  the  villas  and  cabinets  of  the  noble, 
the  rich,  and  the  curious,  &c.  &c. 

The  nature  of  the  caricatura,  burlefque,  grotefque, 
pi6kurefque,  &c.  may  be  underilood  from  what  is  de- 
livered in  other  pares  of  this  feftionj    concerning 

laughter. 
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laught^ri  wit,  humour,  the  maveUous,  abfurdi  &c. 
to  which  they  correfpond. 

Painting  has  a  great  advantage  over  verbal  de- 
fcripcion,  in  refped  of  the  vividncfs  and  number  of 
ideas  to  be  at  once  excited  in  the  fancy;  but  its 
compafs  iS|  upon  the  whole,  much  narrower;  and 
it  is  alfo  confined  to  one  point  of  time. 

The  reprefen rations  of  batdes,  ftorms,  wild  beaftSy 
and  other  obje£ts  of  horror,  in  pidures,  pleafe  us 
peculiarly,  partly  from  the  near  alliance  which  the 
ideas  fuggefted  bear  to  gain,  partly  fiom  the  fccret 
confciournefs  of  our-  own  fecurity,  and  partly  becaufe 
they  awaken  and  agitate  the  mind  fufficiently  to  be 
ftrongly  affedted  with  the  other  pleafures^  which  may 
then  be  ofiered  to  it. 


OF     POETRY. 

< 

The  beauties  and  excellencies  of  good  poetry  are 
deducible  from  three  fources.  Firft,  The  harnxMiy^ 
regularity,  and  variety  of  the  numbers  or  rnetre, 
and  of  the  rhyme.  Secondly,  The  fitnefs  and 
ftrength  of  the  words  aod  phrafes.  Thirdly,  The 
fubjeft  matter  of  the  poem,  and  the  invention  and 
judgment  exerted  by  the  poet,  in  regard  to  his 
&bje6t.  And  the  beauties  arifing  from  each  of 
chefe  are  much  transferred  upon  the  other  two  by 
afibciation. 

Th^t  the  vetfification  has  of  idelf  a  confiderabie 
inftuence,  may  be  fcen  by  putting  good  poetical 
paflagea  into  the  order  of  profe.  And  it  may  be 
accounted  for  from  what  has  been  already  obferved 
of  uniformity  and  variety,  from  the  fmoothnefs  and 
facility  with  which  verfes  run  over  the  tongue,  from 
the  frequent  coincidence  of  the  end  of  the  Sentence, 
'  and  that  of  the  verfe,  at  the  fame  time  that  this  rule 
is  vJd^ced  at  proper  intervals  in  all  varieties,  left  the 
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ear  fliould  be  tired  widi  too  muqh  famf  nefs,  from  the 
affiftancc  which  verfificanon  aflFords  to  the  memory, 
from  fome  faint  refemblaoce  which  it  bears  to  mufic, 
and  its  frequent  aflbciations  with  it»  &c.  &c. 

The  beauties  of  the  didion  arife  chiefly  from  the 
figures;  and  therefore  it  will  be  necefiary  here  to 
inquire  into  the  fources  of  their  beauties.  , 

Now  figurative  words  feem  to  ftrike  and  pleafe  ut 
chiefly  from  that  impropriety  which  appears  at  firft 
fight^  upon  their  application  to  the  things  denoted 
by  them,  and  from  the  confequent  heightening  of  the 
propriety,  as  foon  as  it  is  duly  perceived.  For  when 
figurative  words  have  recurred  fo  often  as  to  excite 
the  fecondary  idea  .inftantaneoufly,  and  without  any 
previous  harihnefs  to  the  imagination,  they  lofe  dteir 
peculiar  beauty  and  force;  and,  in  order  to  recover 
this,  and  make  ourfelves  ienfiblc  of  it,  we  are  obliged 
to  recall  the  literal  fenie,  and  to  place  the  literal  and 
figurative  fenfes  ciofe  together,  that  fo  'We  may  flrft 
be  ftnfible  of  the  inconfiflency,  and  then  be  nrK>re 
aflPefted  with  the  union  and  coalefcenCe. 

Bcfides  this,  figurative  expreflions  illuminate  our 
difcourfes  and  writings  by  transferring  the  proper- 
ties, afTociations,  and  emotions,  belonging  to  one 
thing  upon  another,  by  augmenting,  diminifting,  &c. 
and  thus,  according  as  the  fubjc<5i:  is  ludicrous  or 
grave,  they  either  increafc  our  mirth  and  laughter, 
or  excite  in  us  love,  tendernef«,  compafllon,  admi- 
ration, indignation,  terror,  devotion,  &c. 

When  figures  are  too  diftant,  or  too  obfcure, 
when  they  augment  or  diminifh  too  much,  we  are 
difpleafrd  ;  and  the  principal  art  in  the  ufe  of  figures 
is,  to  heighten,  as  far  as  the  imagination  will  permit, 
thfe  greatcli  beauty  lying  upon  the  confines  of  what 
difgufts  by  being  too  remote  or  bombaft.  And 
this  extreme  limit  for  figurative  expreflions  (hews 
evidendy,    that   the   pleafure  ariflng  from   them   is 
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neirty  allied  to  pain  ^  and  their  beauty  owing  to  e 
certain  kind  and  degree  of  inconfiftency. 

However,  as  the  various  figures  ufrd  in  fpeaking 
and  writing  have  great  influences  over  each  other, 
alter,  and  are  nnuch  altered,  as  to  their  relative  ener- 
gy,  by  our  paflions,  cuftoms,  opinions,  conftitutions, 
educations,  &c.  there  can  be  nolfixed  ftandard  for 
determining  what  is  beauty  here,  or  what  is  the  de* 
grcc  of  it.  Every  perfon  may  find,  that  his  taftc  id 
thefe  thingv  receives  confiderabie  changes  in  his  pro* 
grefs  through  life ;  and  may,  by  careful  obfervation, 
trace  up  thefe  changes  to  the  aflbciations  that  have 
caufed  them.  And  yet,  fince  mankind  have  a  gene* 
ral  refemblance  to  each  other,  both  in  their  inteinai 
make,  and  rxternal  circumflances,  there  will  be  fbme 
general  agreements  about  thefe  things  common  to  all 
mankind.  The  agreements  will  alfo  become  per- 
petually greater,  as  the  perfbns  under  confideration 
are  fuppofed  to  agree  nM>re  jn  their  genius,  ftudies^ 
external  circumftances,  &c.  Hence  may  be  feen,  in 
part,  the  foundation  of  the  general  agreements  obfer- 
vable  in  critics,  concerning  the  beauties  of  poetry,  as 
well  as  that  of  their  particular  difputes  and  differ- 
ences* 

It  may  alfo  be  proper  to  remark  here,  that  the 
cu(lom  of  introducing  figures  in  a  copious  manner 
into  poetry,  together  with  the  tranipofitions,  ellipfes^ 
fuperfluities,  and  high  drained  expreflions,  which 
the  laws  of  the  verfification  have  forced  the  beft 
poets  upon,  in  fome  cafes,  have  given  a  fanflion  to 
certain  otherwife  unallowable  liberties  of  exprefiion, 
and  to  a  moderate  degree  of  obfcurity,  and  even  con- 
vetted  them  into  beauties.  To  which  it  may  be 
added,  that  a  momentary  obfcurity  is  like  a  difcord 
in  mufic  properly  introduced. 

The  plcafure  which  we  receive  from  the  matter  of 
the  poem,  and  the  invention  and  judgment  of  the 
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poet,  in  this  refpedt,  ariies  from  the  things  them- 
ielves  defcribed  or  repre(cnced.  It  is  neceflary  there* 
fore,  that  the  poet  ihould  cboofe  fuch  fcenes  as  are 
beautiful,  terrible,  or  otherwife  ftrongly  aflPe£l:ing, 
and  fuch  charaders  as  excite  love,  pity,  juif  indig- 
nation, &c.  or  rather,  that  he  Ihould  prefent  us  with 
a  proper  mixture  of  all  thefe.  For,  as  they  will  all 
pleafe  fingly,  fo  a  well  ordered  fuccefllon  of  them 
will  much  enhance  thefe  feparate  pleafures,  by  the 
contraft$,  analogies,  and  coincidences,  which  this 
may  be  made  to  introduce.  In  all  thefe  things  the 
chief  art  is  to  copy  nature  fo  well,  and  to  be  fo 
exad  in  all  the  principal  circumftances  relating  to 
adions,  paffions,  &c.  i.  e.  tb  real  life,  that  the  reader 
may  be  infenfibly  betrayed  into  a  |)alf  belief  of  the 
truth  and  reality  of  the  fcene. 

Verfes  well  pronounced  a£Pe£t  us  much  more,  than 
when  they  merely  pafs  over  the  eye,  from  the  imita^ 
tion  of  the  affeftions  and  paffions  reprefented,  by  the 
human  voice;  and  ftill  much  more,  when  aded 
well,  and  heightened  by  the  proper  conjundion  of 
realizing  circumftances. 

Since  poetry  makes  uie  of  words,  which  are  the 
principal  channel  of.  mutual  communication  for  our 
thoughts  and  afiedions,  and  has  by  this  means  an 
unlimited  compafs  in  refpeA  of  time,  pjace,  &c«  it 
muft,  upon  the  whole,  have  great  advantages  over 
painting. 

As  the  pleafures  of  imagination  are  very  prevalent, 
and  much  cultivated,  during  youth;  fb,  if  we  confider 
mankind  as  one  great  individual,  advancing  in  age 
perpetually,  it  feems  natural  to  exped,  that  in  the 
infancy  of  knowledge,  in  the  early  ages  of  the  world, 
the  tafte  of  mankind  would  turn  much  upon  the. 
pleafures  of  this  clafs.  And  agreeably  to  this  it  may 
be  obfervcd,  that  mufic,  painting,  and  poetry,  were 
much  admired  in  ancient  times;  and  the  two  laft 
brought  to  great  perfeftion.    What  was  the  real  per* 

feftion 
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ft&ion  of  the  ancient  Greiian  mufic,  alib  kow  far 
the  modern  very  artificial  compofittons  ought  to  bt 
allowed  to  excel  theni)  muft  be  left  to  thofe  who  are 
judges  of  thcfe  matters. 

The  beauties  of  oratory  are  very  nearly  allied  (0 
thofe  of  poetry,  artfing  partly  from  an  harmonious 
flow  and  cadence  of  the  periods^,  fo  that  uniformity 
and  variccy  may  be  properly  mixed,  partly  from 
the  juftnefs  and  nervoufnefs  of  the  expreflionsj  and 
partly  from  the  force  of  the  arguments  and  motives 
brought  together  by  the  invention  of  the  orator,  and 
(b  difpofed  as  to  convince  the  judgnent,  excite  and 
gain  the  affedions.  In  both  cafes  it  is  very  necef-* 
iary,  that  the  reader  or  hearer  fbould  conceive  fa- 
vourably of  the  defign  and  author,  in  a  moral  light. 
Poetry  has  the  advantage  of  oratory,  in  refped  of  tht 
fweetnefs  of  the  numbers,  and  boidnefs  of  the 
figures}  but  oratory,  being  a  real  thing,  and  one 
which  has  great  influence  in  many  the  mod  im* 
portant  tranfadions,  does,  by  this  reality ,  affed 
fome  perfons  more  than  poetry;  I  mean  perfons 
that  are  mere  readers  or  hearers-;  for,  as  to  thofe 
that  are  intereiled  in  the  debate,  to  whom  it  is  a 
reality,  there  can  be  no  doubt. 

The  beauties  of  hiftory  will  ealiiy  be  under ftood 
from  what  is  faid  of  poetry  and  oratory. 

It  is  to  be  obferved,  that  poetry,  and  all  fiftitious 
hiftory,  borrow  one  chief  part  of  their  influence  from 
their  being  imitations  of  real  hiftory,  as  this  again 
does  from  the  ftrong  aifeSions  and  paffions  excited 
by  the  events  of  life,  and  from  the  contagioufnefs  of 
our  tempers  and  difpofitions. 

The  fame  kind  of  concrafts  ^  and  coincidences, 
which,  in  low  and  comic  things,  would  be  wit  or 
humour,  become  the  brilliant  paflages  that  afieft  and 
ftrike  us  moft  eminently  in  grave  poetry,  in  oratory, 
and  hiftory.        ,     . 

OF 
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OF  THE  PLEASURES   ARISING  FROM   THE 
STUDY   OF  THE  SCIENCES. 

The  ftudy  of  the  fcicnccs  has  a  great  connexion 
with  the  natural  ^od  artificial  beauties  already  confi- 
deredy  and  receives  great  luftre  from  then)  in  confe- 
qucnce  thereof. 

3i)t  befldes  cbis,  (her«  are  many  original  fourcet 
of  pleafure  in  the  ftudy  of  the  fciences:  as,  Firft, 
From  the  .many  inftances  of .  uniformity  with  varie* 
ty :  Secondly,  From  the  marvellous  and  feemingly 
impo0ible,  which  occur  in  all  parts  of  knowledge : 
Thirdly*  From,  the  great  advantages  refpeding  hu« 
man  lifr>  which  accrue  to  mankind  in  general  from 
the  purfuit  of  knowledge,  alfo  from  the  honours^ 
richer,  &c.  which  are  the  rewards  conferred  upon 
particular  perfons  that  are  eminent:  Laftly,  From 
the  numerous  connexions  of  truth  of  ail  kinds  with 
tbofe  moft  amiable  and  important  dodrines,  which 
religion,  natural  and  revealed,  teaches  us.  Aiid  when 
thefe  pleafures,  in  their  feveral  fubordinate  kinds  and 
degrees,  have  been  fufficiently  afibciated  with  the 
favouite  ftudy,  they  render  it  at  lafl;  pleafant  in  itfelf, 
as  we  ufuaUy  term'  ic,  /.  «•  thefe  feveral  particular 
pleafures  coalefce  into  a  iingle  general  one,  in  which 
fbe  compounding  parts  cannot  be  diicerned  leparately 
from  each  other,  and  which  confequenily  appears 
to  have  no  relation  to  its  feveral  compounding  parts  \ 
unlefs  when  by  a  particubr  attention  to,  and  exami- 
nation of,  what  pafies  in  our  minds,  we  lay  hold  of 
the  laft  compounding  parts  before  their  entire  coa* 
kfcence,  or  reafon  upon  the  caufes  of  thefe  pleafures, 
by  comparing  their  growth,  and  the  changes  made 
in  theno,  with  the  concomitant  circumftances.  Thus^ 
if  it  be  obferved  as  a  general  fadt,  that  perfons  grow 
fond  of  particular  ftudies,  remarkably  after  having 
received  feme  great  prefent  advantage,  or  hope  of  a 
future  one  from  theno,  we  may  reafenable  grefun>e. 
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'that  the  pleafure  which  thqr  take  in  thefe  ftudies,  b 
in  part  derived  from  this  .fource,  even  though  tt^can^ 
not  be  felt  to  arife  from  it  explicidy. 

OF    INVENTION. 

The  copioufiiefs  and  quicknefs  of  the  inventioit 
being  principal  requifices  for  the  cultivation  of  the 
arts  and  fciences  with  fuccefs»  I  will  fay  fomething 
concerning  invention  here,  rpy  fubje£t  being' now 
fufficiently  opened  for  that  purpofe« 

Invention  then  may  be  defined  the  art  of  produ- 
cing new  beauties  in  works  of  imagination,  and  new 
truths  in  matters  of  fcience.  And  it  frems  to  depend^ 
in  both  cafes,  chiefly  upon  thefe  three  things.  Firft, 
A  ftrong  and  quick  memory :  Secondly,  An  exten- 
iive  knowledge  in  the  arts  and  fciences ;  and  parti- 
cularly in  thofe  that  are  contiguous  to,  or  not  far 
diftant  from,  that  under  confideration  :  And,  Thirdly, 
The  habit  of  forming  and  purfuing  analogies,  the 
deviations  from  thefe,  and  the  fubordinate  analogies 
vifible  in  many  of  thefe  firft  deviations,  &c.  &c. 

Firft,  A  ftrong  and  quick  memory  is  neceflary, 
that  fo  the  ideas  of  the  poet  or  philofopher  may  de- 
pend upon,  and  be  readily  fuggeftcd  by,  each  other. 

Secondly,  He  muft  have  a  large  ftock  of  ideas 
for  the  purpofes  of  figures,  illuftrations,  comparifons, 
arguments,  motives,  criterions,  &c.  And  it  is  evi- 
dent that  the  ideas  taken  from  fuch  parts  of  know- 
ledge, as  are  pretty  nearly  allied  to  his  particular  ftudy, 
will  be  of  moft  ufe  to  him  in  it. 

Thirdly,  Analogy  will  lead  him  by  degrees,  in 
works  of  fancy,  from  the  beauties  of  celebrated 
mafters  to  others  lefs  and  lefs  refembling  thefe,  till  at 
laft  he  arrives  at  fuch  as  bear  no  vifible  refem- 
blance.  Deviations,  a^d  the  fubordinate  analogies 
contained  within  them,  will  do  this  in  a  much  greater 
degrefc^   and  all  analogies  will  inftrud  him  how  to 
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model  properly  fuch  entirely  new  thoughts,  as  his 
mennory  and  acquaintance  with  things  have  fuggefted 
to  him«  In  fcicnce  analogy  leads  on  perpetually  to 
new  propofitions.;  and,  being  itfelf  fome  prefunDption 
of  truth,  is  a  guide  much  preferable  to  mere  imagi- 
nation. 

It  may  be  observed,  that  the  trains  of  vifible  ideas, 
which  accompany  our  thoughts,  are  the  principal 
fiind  for  invention,  both  in  matters  of  fancy,  and  in 
fcicnce. 

As  invention  requires  the  three  things  here  fpoken 
of,,  fo,  converfely,  no  perfon  who  is  poflefTed  of  them, 
and  who  applies  himfelf  to  any  particular  ftudy  either 
of  the  imaginative  or  abftraft  kind,  with  fuffic4ent 
aOiduity,  can  fail  for  want  of  invention.  And  the 
nature  of  this  faculty  feems  as  reconcileable  with, 
and  deducible  from,  the  power  of  affociation,  and 
the  mechanifm  of  the  mind  here  explained,  as  that 
of  any  other. 

OF  THE  BEAUTY  OP  THE  PERSON. 

The  word  ieauty  is  applied  to  the  perfbp,  parti- 
cularly in  the  female  fcx,  in  an  eminent  manner ;  and 
the  dcfires  and  pleafures  arifing  from  beauty,  in  this 
fenfe,  may  be  confidered  as  an  intermediate  ftep  be- 
tween the  grofs  fenfual  ones,  and  thofe  of  pure  cfteem 
and  benevolence  j  for  they  are,  in  part,  deduced  from 
both  thefe  extremes  -,  they  moderate,  fpiritualize,  and 
improve  the  firft,  and,  in  the  virtuous,  are  ultimately 
converted  into  the  laft. 

But  they  arife  alfo  from  many  other  fources  in  their 
•intermediate  ftate,  particularly  from  aflbciations  with  ' 
the  feveral  beauties  of  nature  and  art  already 
mentioned,  as  of  gay  colours,  rural  fcenes,  mufic, 
painting,  and  poetry  3  from  aflbciations  with  fafliion, 
the  opinions  and  encomiums  of  others,  riches, 
honours,    high  birth,  &c.    from    vanity    and    am- 

F  f  2  bition. 


43^  Of  tbi  Pkqfitres  af4 

bition>  &c.  Belidcs  which,  the  pleafi|rc  i^f  grfttt%iog 
a  ftroog  defircy  aod  the  pain  of  dil^ppojiotmept^  y^ 
to  be  confidered  here,  as  being  eyidendy  diftioguiQ)- 
able  fronQ  all  the  reft  in  fomp  cafes. 

That  part  of  beauty  which  arifes  frpm  fyiptnetry^ 
may  perhaps  be  faid  to  confift  in  fuch  proportions  of 
the  features  pf  the  face»  and  of  the  bead,  trfink, 
and  limbs,  to  each'  other,  ^  are  interoiedi^te  in  re- 
jTpeA  of  all  other  proportions,  i.  e.  fuch  propqrcions 
as  would  refult  from  an  eftimation  by  an  average: 
one  may  fay  at  leaft,  that  tbele  proppF(ioc)$  ^puld 
not  differ  much  from  perfed  fymipetry. 

The  deGre$  excited  by  the  t^auty  of  the  perfofi 
locreafe  for  fome  time,  especially  if  the  ienfible  one$ 
9re  not  gratified,  ^nd  there  be  alfo  ^  mi^ure  of  hope 
and  fear,  in  relation  to  th^  attaininent  of  the  ;|ffec* 
tioos  of  the  beloved  pprfop.  ^i|t  they  fon)etime$ 
decre^fe,  like  other  defire^,  ffom  mf^re  ^^nt  of 
novelty,*  after  the  affefttons  are  gained;  and  mu(t 
always  do  fo  after  gratification.  Neverthelefs,  if  there 
be  the  proper  foundatiqn  for  efteem  and  religious 
afiedtion  in  each  party,  mutual  love,  with  the  plea- 
fures  aridng  from  it,  may  increafe  upon  (he  whole, 
(he  real  cireuo^ftances  of  life  affording  rnqre  than 
fufficif  nt  opportunity  for  gaining  in  pne  refped,  wh^t 
is  loft  in  another. 

The  beauty  of  the  air,  gefture,  motioos,  9Qd 
i^reft,  has  a  great  connection  with  the  beauty  of  the 
pfirfon,  pr  rather  q>akes  a  conHderable  part  of  it, 
contributing  m^ch  to  the  fum'  tot^l ;  and  when  cpn- 
fidercd  fcparaiely,  receiving  mu.ch  frpm  the  pther  part 
of  the  beauties  pf  the  perfon.  The  Separate  beauty 
pf  thefe  things  ariies  from  feme  imitation  of  a  paturat 
or  artificial  beauty  a^eady  cftablifhed,  from  fafhion, 
high  birth,  riches,  &c,  or  from  their  being  expref- 
live  of  fome  s^reeable  or  amiable  quality  of  mind. 
The  reciprocal  influences  of  our  ideas  upon  each  other, 
and  ^e  end^i^  variety  of  their  cpmbipatipns^  are 
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^niirt^ntly  confj5icuous  in  this  articles  the  ftrcngth 
of  dcfire  here  rendering  thi  affociations,  ^ith  the 
ftveral  fteps  previous  to  the  pcrfcft  coakfcence  of 
the  ideas'  skflbciated,  ibore  vifible  than  iit  moft  other 
Mfer. 

OF   WIT   AND   HUMOUR. 

I  coiVie  riow  1:0  Examine  the  pleafures  of  mirth> 
wit,  and  humour. 

But,  Firff,  it  will  be  neceflary  to  confider  the  catifes 
6f  laughter,  <itid  particularly  the  mental  ones. 

Ndw  it  may  be  obferved,  that  young  children  do 
libt  laugh  ilbud  for  fome  tnonths.  The  firft  occafion 
rif  doing  this  feems  t6  be  a  furprize,  which  brings  on 
a  mdmcritary  feir  firft,  and  thdri  i  niomeotary  joy 
in  confequencc  of  t\ii  remoVal  of  that  fear,  agree- 
ibly  to  what  may  be  obferved  of  the  pleafures  that 
follow  the  removal  of  pain.  This  may  appear  pro- 
bable, inafmuch  as  laughter  is  a  nafcent  cry,  flopped 
of  a  fuddcn  j  alfo  becaufc  if  the  fame  furprize,  which 
mak^s  yobhg  children  laugh,  hi  a  very  little  increaf- 
ed,  they  *ill  cry.  ft  is  ufual,  by  way  of  diverting 
young  children,  and  c'xciting  thern  to  laughter,  to 
repeat  the  furprize,  ^s  by  clipping  the  hands  fre- 
qbehriy,  reitering  a  fuddtn  motion,  5cc. 

This  is  the  origlhal  of  laughter  in  children,  in 
gchertl ;  bilt  the  pfogrefs  iri  tach  particular  is  mUch 
acceflfer^tedi  and  the  occafiohs  mOltiplicd,  by  Inriita- 
tibh.  Thfey  learri  to  liugh,  afe  they  learri  to  talk  ^nd 
wailk ;  arid  are  moft  apt  to  laugh  profufeiy,  wTien 
they  fee  others  laugh;  the  common  caufe  contribu- 
ting alfo  in  a  great  degree  to  produce  this  eflfeft. 
The  fart^fc  thirlg  is  dvident  even  iri  adults  ;  and  fliews 
lis  one  of  the  fourCes  of  the  fynnp^thetic  affdftioris. 

To  thefe  things  it  is  to  hi  added,  that  thfc  alter- 
riate  tbotions  tJf  the  cheft  folloifr  the  fame  degrees  of 
iihlerttal  eniotioti  With  mort  and  m6rc  ftcility  perpe- 
ttJifHy,  lb  that  it  lafft  children  (who  afd  liUewife  mbri 
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cxquifitely   fenfible  and   irritable  than  adults)  laugh, 
upon  every  triBing  occafion. 

By  degrees  they  learn  the  power  of  fufpending  the 
actions  both  of  laughing  and  crying,  and  aflbciate' 
this  power  with  a  variety  of  ideas,  fuch  as  thofe  of 
decency,  rcfpeft,  fear,  and  ihame:  the  irtcidcnts 
and  objeAs,  which  before  occafioned  emotion  fuffi- 
cient  to  produce  laughter,  now  occafion.  litlle  or 
none,  frooi  the  tranfmutation  of  their  ailbciations : 
their  new  aObciated  pleafures  and  pains  are  of  a 
more  fedate  kind,  and  do  not  afFed  them  fo  much 
by  furprizej  and,  which  is  a  principal  caufc  ini  rer 
fpeA  of  individuals,  their  equals  laugh  lefs,  and,  by 
forming  them  to  the  fame  model  with  themftlves, 
make  the  difpofition  to  laughter  decrcafe  fiill  fader. 
For  whatever  can  be  fhewn  to  take  place  at  all  in 
human  nature,  muft  take  place  in  a  much  highe'r 
degree,  than  according  to  the  original  cauies,  from 
our  great  difpofition  to  imitate  one  another,  which, 
has  been  already  explained. 

It  confirms  this  account  of  laughter,  that  it  fol- 
lows tickling,  as  noted  above,  i.  e.  a  momentary 
pain  and  apprehenfion  of  pain,  with  an  immediately 
fucceeding  removal  of  thefe,  and  their  alternate  r^- 
currency ;  alfo  that  the  fofter  (ex,  and  all  nervous 
per  fons,  are  much  difpofed  both  to  laugh  and  cry  pro- 
fufely,  and  to  pafs  quickly  from  one  date  to  the 
other.  And  it  may  dcferve  to  be  inquired,  how  far 
the  profufe,  continued  laughter  and  mirth  on  one 
hand,  forrow,  hanging  the  lip,  and  crying,  on  the 
other,  which  occur  in  madnef^i,  Agree  with  it. 

As  children  learn  the  ufe  of  language,  they 
learn  alfo  to  laugh  at  fentences  or  ftories,  by  which 
fudden  alarming  emotions  and  expectations  are  rajied 
in  them,  and  again  difiipated  inftantaneoufly.  And 
as  they  learnt  before  by  degrees  to  laugh  at  fudden 
unexpected  noifcs^  or  motions,  where  there  was  no  , 
fear,  or  no  diftinguiihable  one,  fo  it  is  after  fome 
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time  in  refpeft  of  words.  Children^  and  young  per- 
fons,  are  diverted  by  every  little  jingle>  pun,  contraft, 
or  coincidence,  which  is  level  to  their  capacities,  even 
though  the  harihnefs  and  inconfiftency,  with  which 
it  firft  ftrikes  the  fancy,  be  fo  minute  as  fcarce  to 
be  peVceived.v  And  this  is  the  origin  of  that  laughter, 
which  is  excited  by  wit,  humour,  bu£Foonery,  &c. 

But  this  fpecies  of  laughter  abates  alfo  by  degrees, 
as  the  other  before  confidered  did,  and,  in  general, 
for  the  fame  caufes;  fo  that  adults,  and  efpecially 
thole  that  are  judges  of  politenefs  and  propriety,  laugh 
only  at  fuch  ftrokes  of  wit  and  humour,  as  furprize  by^ 
fome  more  than  ordinary  degree  of  contraft.  or  coinci* 
dence;  and  have  at  the  fame  time  a  dqe  connection 
ivich  pleafure  and  pain^  and  their  feveral  afTociations 
of  fitnefs,  decency,  inconfiftency,  abfurdity,  ho- 
nour, fhame,  A^irtue,  and  vice ;  fo  as  neither  to  be 
too  glaring  on  the  one  hand,  nor  too  faint  on  the 
other.  In  the  firft  cafe,  the  rcprefentation  raifes 
diflike  and  abhorrence ;  in  the  laft,  it  becomes  in- 
fipid. 

From  hence  may  be  feen,  that  in  different  perfons 
the  occafions  of  laughter  muft  be  as  different  as  their 
opinions  and  difpofitions ;  that  low  fimilitudes,  al- 
lufions,  contrafts,  and  coincidences,  applied  to  grave 
and  ferious  fubjedts,  muft  occafion  the  moft  profuie 
laughter  in  perfons  of  light  minds;  and,  converfely, 
increafe  this  levity  of  mind,  and  weaken  the  regard 
due  to  things  facred;  that  the  vices  of  gluttony, 
lewdnefs,  vain  glory,  felf-conceit,  and  covetoufnefs, 
with  the  concomitant  pleafures  and  pains,  hopes, 
fears,  dangers,  &c.  whea  reprefented  by  indireft 
circumftances,  and  the  rcprefentation  heightened  by 
contrafts  and  coincidences,  muft  be  the  moft  frequent 
iubjed  of  mirth,  wit,  and  humour,  in  this  mixed* 
degenerate  ftate,  where  they  are  cenfured  upon  the 
.  whole  s  and  yet  not  looked  upon  with  a  due  degree 
of  feverity,  diftatice,^  and    abhorrence  s    that  com^ 
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pmy,  fcMngy  and  wlne>  by  putting  the  btKly  imo 
a  pieafurable  ft^cc,  mufl:  drfpofe  to  lai^htet  upon 
fmali  occafionsi  and  that  pcrfdns  who  gi^c  tbent^ 
felves  much  to  mirthi  wtt,  and  humoufi  nmft  thcre-^ 
by  greatly  difqualify  their  underftandings  for  the 
fearch  after  truth  i  inafmuch  as  by  the  perpetual 
hunting  after  apparem  and  partial  agreements  aiid 
difagreements,  as  in  w6rdsj  and  indirect  accidental 
circumftanceS)  whilft  the  oue  nacu&es  of  the  things 
tbemfelves  afford  real  agreements  and  difagreemeoiji) 

'  that  are  very  different,  or  quite  oppoGte,  a  man  itiuft 
by  degrees  pervert  all  his  notions  of  things  them- 
felves,  and  become  unable  to  fee  them  ais  they  really 
are,  and  as  they  appear  to  confiderate  fober-tninded 
inquirers.  He  muft  lofe  all  bis  aifiKiations  of  die 
vifible  ideas  of  things^  their  names,  fymbola^  &c. 
with  their  ufefui  praAical  relations  ahd  properties  i 
and  get,  in  their  ftead,  accidental,  indired,  and  oo- 

.  natural  conjundttons  of  circucfiftances,  that  are  realty 
foreign  to  each  other,  or  oppofitions  of  tboie  (bat 
are  united ;  and,  after  fome  time,  habit  and  cuAosn 
will  fix  thffe  upon  him.* 

The  moft  natural  occafions  of  mirth  and  laughorf 
in  adults  feem  to  be  the  little  miftakes  and  follies  of 
children,  and  the  filialler  inconfiftencics  and  impro- 
prieties, which  happen  in  convecfation,  and  the  dady 
occurrences  of  life;  inafmuch^as  thefe  pleafures  are, 
in  great  nr^eafure,  occafioned,  or  at  leaft  fupported, 
by  the  general  pleafurabde  (late,  which  our  love  and 
affedtion  to  our  friends  in  general,  and  to  children  in 
particular,  put  the  body  and  mrind  fflto*  For  iSfk 
kind  of  mirth  is  always  checked  where  wr  have  a  dif* 
like;  alio  where  the  miftake  or  inconfiftertey  rifes 
beyond  a  certain  Umitj  for  then  it  produces  CM* 
ccrn,  confi)fion,  and  uncafmefs.  And  it  is  ufefui  not 
only  in  refpefi  of  the  good  ctkAs  which  it'  has  trpm 
the  body,  and  rhe  prefcnt  arhuiettient  and  relaxa- 
tion that  k  atB^rds  to  ihe  ftiind  i  btK  aHb^  bftcawfe  it 
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puts  y$  t>pdrt  rcSifying  tvfiit  t:j  fo  anrttfs,  Or  ^fry  6tFie* 
fimlUr  eri-or,  in  6nc  another,  or  in  chHdrenj  and  hii 
a  CKAdency  fo  remove  mbrty  prejaditicS  from  cdftbfrt 
ftnd  educatioi).  Thus  we  ofceh  laugh  dt  thitdreti, 
fUftics,  and  foreigners,  whch  yet  tb^y  aft  r?ght,  ac- 
cording to  the  tri^y  natural,  finnple,  ahd  uncorffiplted 
didtatcs  of  reafon  and  propriety,  and  afe  gdihy  of 
no  oth^r  meoftfiRency,  .  thsirt  ^'hn  ^t'ik^  fforh  the 
bfurpatioM  df  cifftom  over  rtaitite  ^  arid  we  ofwrt 
take  notke  of  tfiis^  and  cbrrefl!  ootfelves,  in  eonft- 
qu^nce^f  being  diverted  by  it. 

OF   1NGONSL8TENQY/  SfiFOtlMlTty  AND 

ABSURDITY. 

Having  rtottr*  cofjfidered,  in  a  fhort  and  gentfrat  way, 
all  the  pieafares  that  feem  properly  to  belong  to  the 
head  of  rrtlaginatidtt,  1  will  fay  fomething  coriccrn- 
itig  the  pains  cff  thf^  clafs,  viz.  thofe  which  arift  from 
the  view  of  grofs  inconfiftericy,  abfurdity,  and  de- 
formity.    Here  we  nnay  obferve, 

pirft,  That  thefe  pains  are  the  root  and  fource 
of  many  of  the  fore-nr\entioncd  pleafures,  particularly 
thofe  arifing  from  figurative  exprcffions,  and  of  wit 
and  humour,  as  has  been  {hewn  in  treating  of  thefe 
things. 

Secondly,  That  the  difguft  and  uneafinefs  here 
confidered  never  rife  to  any  very  great  height,  unlefs 
fomc  of  the  pains  of  fympathy,  or  of  the  moral  fenfe, 
mix  themfelves  with  them.  From  whence  it  feems  to 
follow,  that  the  mere  fleqfures  of  imagination  and 
beauty  are  alfo  of  a  kind  much  inferior  to  thofe  of 
fympathy,  and  the  moral  (enfe. 

The  perplexity,  confufion,  and  uneafinefs,  which 
we  labour  under  in  abdrufe  inquiries,  philofophical, 
moral,  and  religious,  ought,  perhaps,  to  be  referred 
to  this  head.  Alfo  the  fccondary  perplexity*  which 
arifes  from  our  being  fubjefl  to  this  perplexity,  con- 
fuQon  and  uneafinefs.      However,    all  this  is  to  be 

accounted 
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accounted  for  as.  any  other  evil,  and  does  not  feem 
to  be  attended  either  with  greater  or  lefs  difficukies. 
No  perplexity  can  give  us  more  than  a  limited  degree 
of  pain  I  and  all  our  perplexities  have  probably  both 
the  fame  general  good  efiefts  as  our  other  pains; 
and  al(b,  like  each  of  thefe,  ibme  good  effeds  pecu- 
liar to  themfelves. 

We  may  now  obferve  upon  the  whole,  that  ac« 
cording  to  the  foregoing  hiftory  of  the  pleafures  of 
imagination,  there  muft  be  great  differences  in  the 
taftes  and  judgments  of  different  perfons ;  and  that 
no  age,  nation,  clafs  of  men,  &c.  ought  to  be  made 
the  teft  of  what  is  moft  excellent  in  artificial  beauty ; 
nor  confequently  of  what  is  abfurd.  The  only  things 
that  can  be  fet  up  as  natural  criterions  here  leem  to  be 
uniformity  with  variety,  ufcfulncfs  in  general,  and 
the  particular  fublerviency  of  this  or  that  artificial 
beauty  to  improve  the  mind,  fb  as  to  make  it  fuit. 
beft  with  our  prefent  circumftances,  and  future  ex^ 
peftations.  How  all  thefe  criterion^  conlift  with  each 
other,  and  unite  in  the  finsle  criterion  of  religion, 
or  the  love  of  God,  and  of  our  neighbour,  under- 
flood  in  the  comprehenfive  fenfe  of  thefe  words,  I 
fhall  endeavour  to  fhew  hereafter. 
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S  E  C  T.     II. 


OF  THE  PLEASURES  AND  PAINS  OF  AMBITION. 


PROP.     XCV. 

^0  examine  bow  far  the  PUqfures  nnd  Pains  of  Ambitim 
are  agreeable  to  the  foregoing  Theory. 


The  opinions  of  others  concerning  us^  when  ex- 
preficd  by  correfponding  words  or  a£lions,  are 
principal  fources  of  happinefs  or  mifery.  ^  The  plea- 
furcs  of  this  kind  are  ufually  referred  to  the  head  of 
honour  $  the  pains  to  that  of  fhame ;  but  as  it  is 
moft  convenient  to  have  a  fingle  word,  to  which  to 
refer  both  the  pleafures  and  pains  of  this  clais,  I  have 
made  choice  6f  ambition  for  that  purpofe.  It  will 
therefore  be  our  bufinefs,  under  this  propofition,  to 
inquire  by  what  aflbciations  it  is  brought  about^ 
that  nnen  are  fo  (blicitous  to  have  certain  particulars 
concerning  themfelves  made  known  to  the  circle  of 
their  friends  and  acquaintance,  or  to  the  world  in 
general;  and  certain  others  concealed  from  them; 
alfo,  why  all  marks  and  evidences,  that  thefe  two 
ieveral  kinds  of  particulars  are  made  known,  fo  as^to 
beget  approbation^  efteem,  praile,^  high  opinion,  &c. 
or  diflike,  cenfure,  contempt,  .&c.  occafion  fuch 
exquifite  pleafures  and  pains,  as  thofe  of  honour  and 
fhame,  i.  e.  of  ambition. 

The  particulars  which  we  defire  to  have  made 
known  to,  or  concealed  from,  others,  in  order  to  ob- 
tain praife,  or  avoid  difpraile,  may  be  claflcd  under 
the  four  following  heads.   . 

Firft, 
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Firft,  External  advantages  or  dKadvantages. 

Secondly,  Bodily  perfe&ions  and  imperfeftioiis.       * 

Thirdly,  Intelledtual  accomplifhments  or  defeds. 

Fourthly,  Moral  ones,  h  i.  virtue  or  vice. 

I  will  now  endeavour  to  (hew  what  pleafures  and 
paite,  bodily  and  inttlleftnal,  are  affdciated  ^ith  tfic 
opinions  which  others  form  of  us,  in  thcfe  four  re* 
fpefts,  u  e.  cither  with  the  fevcral  oi^thods  by  which 
they  receive  their  information  j  or  with  thofc  by 
which  they  fignify  their  having  received  it,  and 
tfieir  confequent  approbation  or  dtfapprobation,  rt- 
fpedl  or  contennpt. 

OF  EXTERNAL  ADVANTAGES  AND  DISAD- 

VANTAGES. 

I  btf^rt  with  the  toniideratioh  a(  esnernal  fldvin- 
h^H  or  difadvantag^fs.  The  principal  of  thefe  ard 
fine  clothes,  richer,  titles,  arid  high  mrth,  with  thei^ 
eppbfites, .  fags,  poverty,  dtofcarity,  alid  low  biMh. 

Now  ft  is  evlddftt,'  that  thefe  cxternd  advantages 
irtd  difadV2intages  becbn^e  fuch  by  being  madei  kftdwti 
fo  otherst;  that  thtf  firft  gain  men  certain  privilegcfj 
and  pleafuresr ;  and  the  laft  fubjeft  them  to  inconve- 
flienciei  artd  evils  ortly,  of  thiefly,  when  they  are  dif- 
Covered  to  the  wof Id.  It  follows  therefore*  thit  every 
difcovery  of  this  kind  to  others,  alfd  every  mark  ffnd 
aflbclate  of  fuch  difcovery,  will,  by  aflbciacion,  raife 
up  the  miniatures  of  the  privileges  and  pleafiires,  in* 
eonVetticneie^,  and  evils,  rcfpedivelyj  and  thus  aflford^ 
in  eaeh  inftartce,  a  peculiar  compound  pleafore  of 
pain,  #hich,  by  the  lifir  of  language,  has  the  word 
hdHoUf^'ot ^rHe  refptftiVely  anrteted  to  it; 

This  is  the  grofs   account  of  the  geitefatibft   of 
thefr  pleafore^  and  palnsrj  but  the  fubbfdrnate  parti- 
cohfs  contain  many  things  worthy  of  obfervatiofl. 

Thasf  fine  elbthes  ple'aft  both  children  and  adultSj 
by  their  natural  or  artificial  beaUty  j   they  enhaltcd 

the 
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the  beauty  of  thiB  periba ;  thiey  fxctfe  t}ip  (?onopli- 
mei>£$  and  c^efle^  of  thp  attendants  i^  ^,  peoiliarly 
vivid  manner  J  they  are  th$  corpmon  ^flTopjate^  c^ 
richeS)  tides,  ^nd  high  births  they  hjive  v^ft  sbt 
comiuri^  beftowcd  ijipap  th^m;  and  ^re  fofnetiir^ 
the  rewards  of  qnenta)  accomplifhiT^ents  ^pd  yirfiie^ 
jRags,  on  the  contraryi  are  o^en  attended  with  ihf 
fppft  loathibme  and  o^cnfive  ideas,  with  bodily  infirr 
fpity>  poverty,  confiempt,  and  vice.  It  is  eafy  therer 
fore  to  fee,  th^t  in  our  progrefs  through  life,  ^  tovf\r 
pound  afTociaced  defue  of  fine  clQ(hes,  and  abhorr 
reqce  Qf  rags,  yvUI  fpring  up  fo  early  ;)$  to  bfs  deemed 
a  natural  ope.  And  if  a  perfon  pa(&s  of  a  fi^ddefi 
from  rqgs  tq  Qne  clQthes,  or  vice  v$rjay  the  p)eafurf 
or  pain  will  be  enhanced  accordingly^  by  the  junta's- 
pofitiofi  of  the  Qppofues. 

Now  thefe  pleafiires  and  paind  which  thijs  at|;en4 
a  perfon's  bping  actually  drefled  in  line  clpchesj  or 
in  rags,  will,  by  farther  aflfociations,  be  (ran&ferrp4 
upon  all  fhe  cqncorpitant  circunnftances,  the  pQflfefficui 
qf  fine  clothes,  the  hopes  of  theo),  or  th^  fear  of 
ragSi  ^^  particularly  upon  all  narrations  ^qd  fyoi- 
bqls,  whereby  others  are  fird  informed  of  the  perfpn'^ 
drefs,  or  difcover  their  prior  knowledge  of  \l\  fp  (hat 
the  perfon  (ball  have  his  vanity  gr^tifie4>  or  his  i^an^c 
excitedj  by  all  fuch  parratiops,  and  by  a)!  ih^  CQocqr 
rpitant  circumftapces  and  fymbols. 

Richer,  titles^  and  high  birt|»,  are  attendf^d  witti 
alfqciates  qf  the  fame  Kind  a^  fine  c)qthes;  wif[li 
(his  difference,  however,  that  it  requires  a  farther 
progrefs  in  life  to  be  fufScieddy  affc<^ed  w^ch  ttt? 
coofipound  pleafure  refulting  from  the  affbciatfs  of 
ihefe,  and  confequ^tly  for  acqqiring  a  tafte  for  thofe 
pleafures  of  honour,  which  riches,  titles,  and  high 
birth  afford.  Agreeably  to  which  it  may  be  obferyed, 
that  the  firft  inftance  of  pride  and  vanity  in  child'^n 
is  that  iprhich  arifes  fiocp  fine  clothes* 
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111  the  progrJfs  through '  life,  cTpecially  in  the  vir- 
tuous,"' it  often  happens,  -that  oppofite  aflbciations  are 
generated,  /.  e.  fuch  as  br'eak  the  connexion  between 
the  ideas  of  happineft  and  fine*  clothes,  riches^ 
titles,  high  birth;  alfo  between  mjfery  and  rags, 
poverty,  9Bircurity,  and  low  birth  ;  nay,  ^here  arc 
fbrtfte  inffanccs  in  which  thefc  laft'are  connt-fted  with 
ibnne  kindb  and  degrees  of  hap})inefs.  Now  in  all 
thefc  cafes  the  pride  arid  vanity,  or  (Kame,  by  which 
we  hope  or  fear  to  have  oar  circumftances,  in  thefc 
reTpcfts,  known  to  the  world,  leflen,^  ceafe  entirely,  or 

.'  even  turn  about  to  the  oppofire  quarter  accordingly  j 
fo  that  when  a  perfon  has  loft  his  defirc  of  being 
rich,  or  high  born,  he  alfo  lofes  bis  defire  of  being 
thought  fo;  and  when  he  gains  an  oppofite  defire 
of  becoming  poor,  on  a  religious  account,-  (or  in- 
ftance,  or  a  complacence  in  bring  low  born,  on  ac- 
count of  his  prefcnt  high  ftation,  &c.  he  defires  alfo 
to  have  this*  known  to  the  world  And  yet  there 
may,  in  moft  cafes,  be  perceived  fome  diftance  in 
time  between  the  defire  iA  heing^  and  the  fubfrquent 
aflbciatcd  defire  of  being  thought,  viz.  fuch  a  diftance 
of  time  as  may  fufficefor  the  aflbciations  to  produce 
their  efieft  in. 

Riclies.are  attended  with  niany  conyeniencies,  whe- 

'  tber-tf  perfon  be  Jcnown  to  poflfefs  them,  or  no$  and 
there  «re  jndflbvcnieocies,'  as  well  as  conveniencics, 
attending   the   reputJfli!^l|^:b4.  being   rich;    but^  titles 
and  high  birth  a>e  the^Aii^|J^    prodoftive  of  privi- 
es'  an^    pleafuf^es,  ^  whejjtji^aSe    known    to    the 
^prl^'^  *^h'Ace  it  h  ^ff^  to^^ijfeE  that  pride  jnd  va- 

^^flry  may.&ew  themfclves  <*Tuc^«ore  comm*only«  in-  * 

•/efpcA*  6f  titles  and  Kigh  .birfti^  than  in  JJ^fpeft  of 
riches*  .wWch  is  agreeable  to  the  fafl;'- 

;  *'*The^iMmefacednefs  of  ruftics,' poor  pferfons,  and 

.  infcridfs^.  in  general,  In  theprefence  of  their  fopcr. 

'riorb,  with  the  grtat  4>gD(uypn  and*m^|fiDefs  that 
j^fceh  attend  4^  acifcs  £ro^^i<mrces^JaK)b*ur  and 
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fhame  here  laid  open*,  and  panicularlyfrocn  theftrong 
contraft  between  their  own-circumftances^ahd'thofe 
of  their  fuperiors* 

OP  BODILY  PERFECTIONS  AND  IMPER- 

FECTIONS. 

The  chief  bodily  circumdances,  which  arc  the 
fources  of  the  pleafures  ^  of  honour,  or  of  the  pains/ 
of  Ihame,  are  beauty,  ftrength,  and  health,  on  the 
one-* hand;  and  their  oppofues,  defornnity,  imbeci- 
lity, unfitting  a  perfon  for  the  funftions  of  life,  and  • 
difeafe,  on  the  other.  ,  I  will  nnake  ibaie  fhort  re- 
marks upon  each. 

Beauty  has  an  intimate  connexion  with  one  of  the 
rooft  vioitet  of  our  defires ;  affords  a  great  pleafure, 
even  wKJjpT  this  dcfire  is  not  felt  explicidy ;  has  the 
highcft  f  ceomiums  bellowed  upon  it  in  books,  efpe- 
cially  in  |uch  as  are  too  much  in  the  hands  of  young 
peifons,   and  the  higheft  ^jompliments  paid  to  it  in 
difcourfes    and  is  often  the  occafion  of  fuccefs   in 
life ;  all  which  holds  more  particularly  in  rcfpeft  of 
woipen,   than  of  men.     No  wonder  therefore,   that 
both  fexes,  but  efpecially  women,  fhould  defire  both 
'  to  h  and  te  thought  beautiful,  and  be  pleafed  with  all 
the   aifociaced   circumftances   of  thefe   things  ;    and 
that   the   fear  of  hing  or   heing   thought  deformed, 
fhould  be  a  thing  to  which  the  imagination  has  the 
g'catefr  relu dance.     And  the  reputation  of  beauty, 
with   the   fcandal  of  deformity,    influences  (o  much 
fir    the  more,  as  beauty  and  deformity  are  not  attended 
'^0^Hh  their  refpeftive  pleafmg^  or  difpleafing  aflbciates, 
,'gr    ^iS^&'when  they  are  made  apparent  to,  and  taken 
)t)9Pof  by  the  world.     So  that  here  the  original 
pre  is  rather  to  he  thought  beautiful  than  to  he  fo ; 
this  laft  is  chiefly  a  confequential  one  arifing  in 
minds,  from  tht-  clofe  connection  of  heing,  with 
tpOHght, 
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lf>  ftr^ngth  \%  ii  pth^rwiff .  Thi*  i^  ihc  fourcf  qf 
m^ny  f:Qnvenieoci^&|  and  inobecility,  iu  opppfut^ 
oT  many  inconveniencies,  whether  thry  be  t^ken  no^ 
cice  of  or  no ;  as  well  as  of  fome  which  depend  on 
their  being  thus  taken  noppe  of.  It  is  re^fpnable  there- 
fore here  to  fuppofe,  that  our  firft  and  greatell  de- 
fire  (hould  be  after  the  thing  itfelf;  and  fo  it  is  in  fa£t« 
However^  finc<:  feveral  ^dv^intagrs  arife  from  (hew- 
ing pur  (lrfi)g(h;  fince  jilfo  thr  oftentation  of  hi^pr 
pinef^  of  any  kind  belonging  to  ourfclvfs,  qt  thf 
notice  whi^h  others  take  of  it,  bring  in  the  pkafing 
ide«  with  great  vigour  ^  jt  is  evi(^eot  that  iber.^  mu^ 
be  e^g^r  d^fires  of  ^ing  tbgugbt  flrpng^  ^gilej  &Cf 
as  well  as  of  being  fo.  And,  by  parity  of  r^afan^ 
oi^n  ivill  b^  nnuch  ^/bj^oied  pf  k^ng  tkoMgbt  \tMk  j^nd 
feebJc,  4$  well  ^s  afraid  of  b^ing  fo.  And  3h  woaien 
glory  chiefly  in  beauty,  fo  men  do  in  ^*  hi  xh\% 
bei(\g  chieQy  a  fource  of  ^c)vanc?ges  and  j'  J  .res  tQ 
rDCUi  as  th4t  is  to  woq^en.  Nay»  one  nvay  evi  n  ob- 
ferv^,  ths^c  any  great  degree  of  beauty  :ii  r.  *n,  or 
firength  in  wprpen,  by  being  oppofitq  to  that  per^- 
ff^dtioAi  which  is  peculiar  to  each  feXj  i$  thought  ra-* 
ther  undcfu-abl?  than  defirable. 

'  Health  and  ficknefs  have  niany  CQBne(5kion$  with 
beauty  and  ftrengih,  deforniity  and  imbecility,  re- 
fpe^ively ;  and  therefore  may  fafily  be  conceived  to 
Decomc;  refpcdively  the  fourccs  of  the  pleafures  of 
honour;i  or  of  the  pains  of  (hame,  agreeably  to  thq 
fa£(.  But,  in  dif^^fes,  io  oiany  greater  pains  an4 
evils,  fears,  anxieties,  &c,  with  fanie  pleafures,  fuch 
as  thofe  of  friendship,  occur  likewife,  that  there  is^ 
in  molt  cafes,  little  ropin  for  Ihame  to  exert  icfelf: 
however,  if  the  difeafc  be  the  confequence  either  of 
a  virtupus,  or  a  vicious,  courfe  of  adion,  the  hot 
Dour  or  (hanae,  belonging  to  virtue  or  vice  refpec- 
tively,  will  be  transferred  upon  it. 

There  is  an  high  degree  of  fhame,  which  attends  the 
natural  evacuations,   particularly  thofe  of  the   fasce$ 

and 
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^  and  urinei  which  is  in  part  deduced  from  the  ofFen* 
fiTcneisofthe^xcrernems  of  the  body,  aod  is  nearly 
rdaced  to  the  fliame  attending  bodily  infirmities  and 
difeafesr  But  this  (ham^,  as  it  refpeSis  the  faeces  and 
urine,  has  alio  a  particular  connexion  with  that  which 
relates  co  the  pudenda,  arifing  from  the  vicinity  of 
the  organs  ;  and  liius  tiiey  give  and  receive  mutually. 
They  are  alfo  both  of  them  much  increafed  by  edu- 
cation, cuftom,  and  the  precepts  and  epithets  of  pa- 
rents and  governors.     The  original  loorces  of  the 

*  ibame  relating  to  the  pudenda  are  probably  the  pri- 
vacy requifKe  (which  is  both  caufe  and  eiie£t),  the 
greatnefs  of  the  pleafure,  and  the  fenfe  of  guilt  which 
often  attends  $  and  there  may  be  perhaps  fomething  of 
inftindt,  which  operates  here  quite  independently  of 
aflbciation. 

OF  INTELLECTUAL  ACCOMPLISHMENTS 

AND  DEFECTS. 

The  intelleftual  accomplilhments  and  defers 
which  occafion  honour  and  fhame,  are  fagacity, 
memory,  invention,  wit,  learning;  and  their  op- 
pofites,  folly,  dulnefs,  and  ignorance.  Here  we  may 
•deduce  a  confiderable  part  from  the  many  advan- 
tages arifing  from  the  accomplifhments,  dilB^van- 
tages  from  the  defers,  in  the  fame  manner  as  has  been 
done  already  in  the  two  foregoing  articles.  But  a 
great  parr,  perhaps  the  greateft,  is  deduced  from  the 
high-ftraincd  encomiums,  applaufes,  and  flatteries, 
paid  to  parts  and  learning,  and  the  outrageous  ridi- 
cule and  contempt  thrown  upon  folly  and  ignorance, 
tn  ail  the  difcourfes  and  writings  of  men  of  genius 
and  learning ;  thefe  perfons  being  extremely  partial 
to  their  own  excellencies,  and  carrying  the  world 
with  them  by  the  force  of  their  parts  and  eloquence. 
It  is  alfo  to  beobferved,  that  in  the  education  of  young 
perfons,  and  efpecially  of  boys  and  young  men,  great 
rewards  are  conferred  in  confcqucncc  of  intelleJftual 
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attainments  and  parts;  and  great  puniflmDents  foU 
low  negligence  and  ignorance;  which  rewards  and 
puni(hments,  being  refpe&ively  alTociated  with  the 
words  expreffing  praife  and  cenfure,  and  with  all  their 
other  circumftancesj  transfer  upon  praife  and  cenfure 
compound  vivid  miniatures,  pleafant  and  painfuL 

In  like  manner  all  the  kinds  of  honour  and  fhamCj 
by  being  exprefied  in  words  and  fymbolsj  that  are 
nearly  related  to  each  other,   enhance  each  other: 
thus,  for  inftance,  the  carei&s  given  to  a  child  when 
he  is  drefled  in  fine  clothes  prepare  him  to  be  much 
more  aflPe£ted  with  thp  carefles  and  encomiums  be- 
flowed  upon  him  when  he  has  been  diligent  in  getting* 
his  leflbn,    and   indeed   it  ought  to   be  remarked, 
that  the  words  and  phrafes  of  the  parents,  governors, 
fuperiors,  and  attendants,  have  fo  great  an  influence 
.over  children,   when   they  firft  come  to  the  ufc  of 
language,  as  inftantly  to  generate  an  implicit  belief^ 
a  ftrong  defirc,  or  a  high  degree  of  ^leafure.    They 
.have  no  fufpicions,  jealoufies,  memories,  or  expefta- 
*  tions  of  being  deceived  or  difappointed ;  and^  there- 
fore a  fet  of  words  expreiTing  pleafures  of  any  kind, 
which  they  have  experienced,  put  together  in  almoft 
any  manner,  will  raife  up  in  them  a  pleafurable  flate, 
and  Qppofite  words  a  painful  one.     Whence  it  is  eafy 
to  fee,  that  the  fine  language  exprefling  praife,  and 
the  harih  one  exprefling  difpraife,  mufl  inftantly,  from 
the  mere  aflbciations  heaped  upon  the  feparate  words, 
put  them  into  a  (late  of  hope  and  joy,    fear  and 
forrow,   rcfpcftively.     And   when   the   foundation   is 
thus  laid,  praife  and  difpraife  will  keep  their  influ- 
ences from  the  advantages  and  difadvantages  attend- 
ing them,  though  the  feparate  words  (hould  lofe  their 
particular  influences,   as  they   manifeftly   do   in   our 
progrefs  through  life. 

The  honour  and  fhame  arifing  from  intelleflual 
accomplifhments  do  often,  in  learned  men,  after  feme 
time,  dedroy,  in  great  meafure,   their  fenfibility,  in 
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refpefl:  of  every  othef  kind  of  honour  and  fhanae  i 
which  ieen>s  chieBy  to  arife  from  their  converfxtg 
much  with  booksi  and  learned  men^  fo  as  to  have  a 
great  part  of  the  pleafures,  which  lY^^  receive  from 
this  their  converfadon,  clofely  conn^ed  with  the 
encomiums  upon  parts  and  learnings  alfo  to  have 
all  terms  of  honour  applied  to  them»  and  the  keened 
reproach,  and  mod  infolent  contempt,  caft  upon  the 
contrary  defe£ts.  And,  as  the  pleafures  which  rail^ 
lery,  ridicule,  and  fatire,  afford  to  the  by-ftanders, 
are  very  conQderable,  (b  the  perfon  who  is  the  object 
of  them,  and  who  begins  to  be  in  pain  upon  the  firfl: 
.flight  marks  of  contempt,  has  this  pain  miith  enhan- 
ced by  the  contraft,  the  exquiGtenefs  o(^W|^eari- 
nefs  and  confuHon  riiing  in  proportion  to  ffi^^^gree 
of  mirth,  and  infolent  laughter  in  the  by-ftanders^ 
whence  it  comes  to  pafs,  that  extremely  fc^MAos 
have  courage  to  ftand  the  force  of  ridicul6^buc 
rather  fubjedb  themfelves  to  confiderable  bodily  painsj 
to  lofles,  and  to  the  anxiety  of  a  guilty  mind,  than 
appear  foolifh>  abfurd,  Gngular,  or  contemptible  to  the 
world,  or  even  to  perfons  of  whofe  judgment  and 
abilities  they  have  a  low  opinion. 

All  this  is,  in  general,  more  applicable  to  men 
th^n  to  women,  juft  as  the  honour  and  fliame  be- 
longing to  beauty  and  deformity  is  more  applicable 
to  women  than  men;  both  which  obfervations  are 
eafily  deducibie  from  the  different 'talents  and  fitua- 
tions  in  life  of  the  two  fexes. 

OF   VIRTUE   AND   VICE. 

We  come,  Jn  the  laft  place,  to  conGder  moral  ac- 
compli (hments  and  defedts,  or  virtue  and  vice.  Now 
it  is  very  evident,  that  the  many  advantages,  public 
and  private,  which  arife  from  the  iirft,.will  engage 
the  world  to  beftow  upon  it  much  honour  and  ap- 
plauie^   in  the  lame  manner  as  the  evil  confequences 
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of  vice  muft  make  it  the  objcft  6f  eenfore  atid  re- 
proach. Since  therefore  the  child  is  afieded  with 
the  words  exprefling  honour  and  cenfure^  both 
from  the  ieparate  influences  of  thefe  words,  and  from 
the  application  of  phrafes  of  this  kind  to  other  fub- 
jeAs  of  praife  and  difpraife,  be  muft  be  aflPeAed  bjr 
the  commendations  bcftowed  upon  him  when  he  has 
done  wellj  and  by  the  cenfures  pafied  on  him  when 
he  has  done  ilK 

Thefe  commendations  and  cenfures  are  alio'  attend** 
ed  with  great  immediate  rewards  and  punilhnients, 
likewife  with  the  hopes  and  fears  relating  to  another 
world ;  and  when  the  moral  ienfe  is  fufficientlf  ge- 
nerated, with  great  fecret  indeterminate  pleafure  or 
pain  of  this  kind ;  and  thefe  aflbciations  add  a  par* 
titular  force  to  the  honour  and  fhame  belonging  re<* 
fpeAivcly  to  virtue  and  vice.  At  the  fame  time  it  is 
eafy  to  fee,  that  fome  confiderable  progrefs  in  life  is 
ordinarily  required  before  men  come  to  be  deeply  and 
laftingly  aflPe)Eted  by  thefe  things ;  alfo  that  this  kind 
of  honour  and  Ihanne  may,  at  laft,  from  the  fuperi^r 
force  of  the  aflbciated  pleaiures  and  pains,  abforb,  as 
it  were,  all  the  other  kinds.  A  religious  man  be* 
tomes  at  laft  infenfible,  in  great  meafure,  to  every 
encomium  and  reproach,  excepting  fuch  as  he  ap* 
prehends  will  reft  upon  him  at  thelaft  day,  from  him 
Whofe  judgment  cannot  err. 

This  is  the  general  account  of  the  honour  and 
ftiame  paid  to  virtue  and  vice  refpeflively.  I  will 
now  make  a  few  fliort  ftridurcs  upon  fome  of  the 
principal  virtues  and  vices. 

Firft,  then.  Piety  is  not  in  general,  and  amongft  the 
bulk  of  mankind,  had  in  great  honour.  This  pro- 
ceeds from  fever al  caufes ;  as  that  in  the  order  of  our 
progrefs  it  is  the  laft  of  the  virtues,  and  therefore, 
having  few  votaries,  it  muft  have  few  advocates  \  that 
in  the  firft  attempts  to  attain  it,  men  often  fall  into 
great  degrees  of  enthufiafm  and  fuperftition,  and  ib 
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^xpofe  themielves  to  the  charges  of  folly^  madnefs, 
Mnd  felf-conpeic ;  and  that  pretences  to  it  are  often 
made  ufe  of  by  hypocrites  to  coven  the  worft  defigns. 
Now  from  tbefe  and  fuch  like  caufes  it  happens,  tbac 
men  are  much  alhamed  to  be  thought  devout,  fear- 
ing that  exquifite  uneafinefs,  which  being  ridiculed 
and  contemned  as  fools,  madmen,  and  hypocrites, 
occafion^*  At  the  fame  time  it  appears,  that  amongft 
thofe  who  have  made  conHderable  advances  in  reli- 
gion, piety  will  be  had  in  the  greateft  honour :  thefe 
iee  evidently  how  it  may  be  diftioguiOied  from  en^ 
thufiafm,  fuperftition,  and  hypocrify;  and  are  very 
little  folicitous  concerning  the  opinions  of  the  profane 
world,  vho  are  apt  to  confound  them;  and  there- 
fore as  far  as  their  piety  will  permit  any  foreign  defire 
to  arile,  they  have  an  exquifite  relifh  lor  the-honour 
and  efteem  proceeding  from  the  reputation  of  piety. 

Benevolence  fpriogs  up  more  early  in  life  than 
piety,  and  has  at  fir(t  view  a  more  immediate  good 
infiuence  upon  focicty.  There  are  alfo  greater  num- 
bers who  arrive  at  fome  imperfed  degrees  of  it,  than 
who  arrive  at  like  degrees  of  piety  \  neither  are  the 
degenerations  and  counterfeits  of  benevolence  fo 
common  as  thofe  of  piety.  On  tbefe  accounts  much 
greaier  and  more  frequent  encomiums  are  beflowed 
upon  it  by  the  bulk  of  mankind,  than  upon  piety;  and 
tbefe  with  the  maoy  advantages  refulting  from  the 
reputatioo  of  being  benevolent,  make  mofl  perfons 
eagerly  defire  this-  reputation ;  fo  that  they  perform 
many  adioos  from  mere  ambition,  or  from  a  mix- 
ture of  this  with  benevolence,  which  they  defire  the 
world  fboiild  think  to  proceed  from  mere  benevo* 
knee. 

Militiyy  glory,  and  the  high  applaufes  beflowed 
upoa  perfonal  courage,  feem,  in  a  confiderable  de- 
gree, deducible*from  this  fource,  from  the  benevolent 
defign  of  protefting  the  innocent,  the  helplefs,  one's 
friends  and  country,  from  invafions^  robberies,   wild 
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bcafts,  &c.  The  connexion  of  thefc  with  bodily 
ftrcngth,  and  the  charaftcriftical  pcrfcftions  of  men 
as  diftinguifhed  from  women  and  children,  the  ra- 
rity and  difficulty  of  them,  the  vaft  encomiums  be- 
flowed  upon  them  by  poets,  orators  and  hiftorians, 
efpccially  in  ancient  times,  /.  e.  by  thofe  authors 
which  are  read  in  fchools,  and  lay  hold  of  our  pliant 
imaginations  when  young,  the  ridicule  caft  upon 
timoroufnefs  of  boys  and  men,  as  not  being  a  com- 
mon  imperfeftion  amongft  them,  and  the  conne6tion 
of  the  fear  of  death  with  the  fenfe  of  guilt,  all 
concur  likewife,  and  have  carried  mankind  fo  far  as 
make  them  confer  the  higheft  honours  upon  the  moft 
cruel,  lawlcfs,  and  abominable  a6tions,  and  confe- 
quently  incite  one  another  to  perform  fuch  adions 
from  ambitious  views.  However,  this  falfe  glare 
feems  to  fade  in  theory,  amongft  writers;  and  one 
may  hope  that  the  praftice  of  mankind  will  be> 
in  fome  meafure,  agreeable  to  the  corrcAions  made 
in  their  theory. 

Temperance  and  chaftity  have  confiderable  ho- 
nours beftowed  upon  them  i  but  the  (hame  and  fcan- 
dal  attending  the  oppofite  vices,  and  which  arife  from 
the  loathfome  difeafes,  and  the  many  miferies,  which 
men  bring  upon  themfelves  and  others  by  thcfe  vices, 
are  much  more  remarkable.  The  detail  of  thefc 
things  might  eafily  be  delivered  from  parallel  ob- 
fervations  already  made.  It  happens  fometimes,  that 
fome  degrees  of  thefe  vices  are  looked  upon  by  young 
and  ignorant  perfons,  as  honourable,  from  certain 
connections  with  manlinefs,  fafhion,  high  life  : 
however,  this  is  dill  in  conformity  with  the  do6lrine 
of  afTociation,  and  the  derivation  of  all  the  pleafures 
of  honour  from  happinefs  under  fome  form  or  other ; 
and,  when  the  fame  perfons  become  better  inftrufled 
in  the  real  confequences  and  connexions  of  things, 
(heir  opinions  change  accordingly. 
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Negative  humility,  or  the  not  thinking  better,  or 
teore  highly,  of  ourfelves  than  we  ought,  in  refpefl: 
of  external  advantages,  bodily,  intelle£tual,  or  moral 
accomplifliments,  and  being  content  with  fuch  re- 
gards as  are  our  due,  which  is  the  firft  ftep  ',  and  then 
pofitive  humility,  or  a  deep  fenfe  of  our  own  m'ifcry 
and  imperfections  of  all  kinds,  and  an  acquiefcence 
in  the  treatment  which  we  receive  from  others,  what- 
ever ic  be ;  being  virtues  which  are  mod  commodious 
to  ourfelves  and  others,  and  highly  amiable  in  the 
iight  of  all  thofe  who  have  made  a  due  proBciency  in 
religion,  and  the  moral  fenfe,  come  at  laft  to  be  ho- 
noured and  efteemed  in  an  eminent  manner,  and  con- 
iequently  to  incite  men  frpm  mere  vanity  and  am- 
bition to  feek  the  praife  of  humility.  And  the  ri- 
dicule and  fhame  which  attend  vanity,  pride,  and 
lelf-conceit,  concur  to  the  fame  purpofe ;  which  is  a 
reo^rkable  inftance  of  the  inconfiftency  of  one  part 
of  our  frame  with  itfelf,  as  the  cafe  now  (lands,  and 
of  the  tendency  of  vice  to  check  and  deftroy  itfelf. 

From  the  whole  of  what  has  been  delivered  upon 
this  clafs  of  pleafures  and  pains,  one  may  draw  the 
following  corollaries. 

Cor.  I.'  All  the  things  in  which  men  pride  them- 
felves,  'and  for  which  they  defire  to  be  taken  notice  of 
by  others,  are  either  means  of  happinefs,  or  have 
fome  near  relation  to  it.  And  indeed  it  is  not  at  all 
uncommon  to  fee  perfons  take  pains  to  make  others 
believe,  that  they  are  happy,  by  affirming  it  in  exprefs 
terms.  Now  this,  confidered  as  a  mere,  matter  of 
faA,  occurring  to  attentive  obfervation,  might  lead 
one  to  conclude,  that  the  pleafures  of  honour  ahd 
ambition  are  not  of  an  original,  inftinftive,  implanted 
nature,  but  detivcd  from  the  other  pleafures  of  hu- 
man life,  by  the  ailbciation  of  thefe  into  various  par- 
cels, where  the  feveral  ingredients  are  fo  mixed  amofigfl: 
one  another,  as  hardly  to  be  difcernible  fcparately. 
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The  young,  the  gay^  and  the  polire»  are  ambkidus 
of  being  thought  beautiful,  rich,  high  born^  witty,  &c. 
The  grave,  the  learned,  the  affli^ed,  the  reiigtoua^ 
&c«  feek  the  praife  of  wiidom  and  knowledge^  or  to 
be  efteemed  for  piety  and  charity  1  every  one  ac- 
cording to  his  opinions  of  thefe  things^  aa  the 
fources,  marks;  or  offsprings  of  happinels.  And 
when  men  boaft  of  their  poverty,  low  birth,  igno* 
ranee,  or  vice,  it  is  always  in  fuch  circunriftances^ 
with  fuch  additions  and  contrafts,  or  under  fuch 
reftridlions,  as  that  the  balance,  upon  the  whoie^ 
may,  fome  way  or  other,  be  the  more  in  their  fa* 
vour  on  that  account. 

CoR.  2.  Praife  and  (hame  are  made  ufe  of  by 
parents  and  governors,  as  chief  motives  and  iprings 
of  a6lion ;  and  it  becomes  matter  of  praife  to  a 
child,  to  be  influenced  by  praife,  and  deterred  by 
ihamei  and  matter  of  reproach,  to  be  infenfible  in 
thefe  refpe6ts.  And  thus  it  comes  to  pafs,  that 
praife  and  (hame  have  a  ftrong  refle€ted  influence 
upon  themfelves ;  and  that  praife  begets  the  love  of 
praife,  and  (hame  increafes  the  fear  of  (hanne*  Now, 
though  the  original  praife,  commendation,  blame, 
cenfure,  &c.  of  good  parents  and  preceptors,  ex- 
tend only,  for  the  moft  part,  to  acquired  accom*- 
plifhments  and  defe6bs,  and  particularly  to  virtue 
and  vice;  yet  the  fecondary  influence  will  aflPe^fc 
men  in  refpedt  of  all  forts  of  encomiums  and  cen- 
fures,  of  every  thing  that  comes  under  the  fame  de- 
nomination, that  is  aflbciated  with,  or  tied  up  by,  the 
fame  words.  Though  the  preceptor  direft  his 
pupil  only  to  regard  the  judgment  of  the  wife  and 
good,  ftill  there  are  fo  many  like  circumftances  at* 
lending  the  judgment  of  others,  that  it  will  be  re- 
garded fomething  the  more  from  the  lefibns  re^- 
ceived,  in  refpcft  of  the  wife  and  good,  exclufively 
of  others* 
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Cor.  3.  In  confidering  the  fources  of  honour  and 
Ihame  it  will  appear,  that  they  are  by  no  means  con- 
fident with  one  another;  andj^  by  a  farther  inquiry, 
that  the  maximum  of  the  pleafures  of  this  clafs  ulti« 
mately  coincides,  omm  ex  parte^  witl)  moral  reAU 
tude. 
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'     S  E  C  T.     III. 

•   »  '■        •     ' 

OF   THE   PLEASURES    AND   PAINS   OF   SELF- 

INTEREST. 


PROP.    XCVI. 

To  examine  bow  far  the  Plea/ures  and  Pains  of  Self^ 
inter ejl  are  agreeable  to  the  foregoing  Theory. 

Self-interest  may  be  diftinguifhed  into  diree 
kinds,  viz. 

Firft,  Grofs  fclf-intcrcft,  or  the  cool  purfuic  of  the 
means  whereby  the  pleafures  of  fenfacion,  imagina- 
tion, and  ambition,  are  to  be  obtained,  and  their 
pains  avoidcid. 

Secondly,  Refined  fclf-intereft,  or  a  like  purfuit 
of  the  means  that  relate  to  the  pleafures  and  pains  of 
fympathy,  theopathy,  and  the  moral  fenfe. 

And,  Thirdly,  Rational  felf-intereft,  or  the  pur- 
fuit of  a  man's  greateft  poflible  happinefs.  Without 
any  partiality  to  this  or  that  kind  of  happinefs, 
means  of  happineO,  means  of  a  means,^  &c. 

OP  GROSS  SELF-INTEREST. 

The  love  of  money  may  be  confidered  as  the 
chief  fpecies  of  grofs  felf-intereft,  and  will  help  us, 
in  an  eminent  manner,  to  unfold  the  mutual  influ- 
ences of  our  pleafures  and  pains,  with  the  faditious 
nature  of  the  intcUedtual  ones,  and  the  dofbrine  of 
aflbciation  in  general,  as  welt  as  the  particular  pro- 
grefs,  windings,  and  endlefs  redoublings  of  felf-love. 
For  it  h  evident  at  firft  fight,  that  money  cannot 
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naturally  and  originally  be  the  objca  of  our  facul* 
ties;  no  child  Can  be  fuppofed  born  with*  the  love 
of  it.  Yet  we  fee,  that  fome  finall  degrees  of  this 
love  rife  early  ih  infancy ;  that  it  generally  increafes 
during  youth  and' manhood';  and  that  at  laft>  in 
fofne  old  perfons,  it  lb'  engroffes  and  abforbs  all  their 
paflions  and  purftjits,  as  that  from  being  confidered 
as  the  reprefentacivej  ilandard,  comnnon  meafure 
and  means  of  obtaining  the  commodities  whidh  oc- 
cur in  common  life^  it  ihall  be  efteemed  the  adequate 
exponent  and  means  of  happineis  in  general,  and 
the  thing  itfelf,  the  fum  total  of  all  that  is  defi- 
rable  in  life.  Now  the  monftrous  and  gigantic  fize 
of  this  palTiOD,  in  fuch  cafes,  fupported  evidently  by 
aflbciation  alone,  will  render  itis  prpgrefs  and  growth 
more  confpicuous  and  ftriking ;  and  confeq\ieotly 
greatly  contribute  to  explain  the  correfponding  parti* 
culars  in  other  paflTions,  where  they  are  lefs  obvious.* 

Let  us  inquire  therefore,  for  i^hat  reaibns  it  is  that 
children  firft  begii>  to  love  Jiidney.  Now  they  -ob^ 
ferve,  that  money  procure$  for  them  the  pleafurea 
of  fenfation,  with  fuch  of  imagination  as  they  have 
acquired  a  relifli  for.  Thfey  fee  that  it  is  highly  va- 
lued by  others ;  that  thofe  who  poflfefs  it  are  nouch  re« 
garded  and  carefied:  that  the  pofleflion  of  it  is  ge* 
nerally  attended  by  fine  clothes,  titles,  magnificent 
buildings,  &c.  Imitation,  and  the  common  conta- 
gion of  human  life,  having  great  power  here,  as  in 
other  cafes.  Since  therefore  ideas  exciting  defire  are 
thus  heaped  upon  money  by  fucceflive  aflbciations 
perpetually  recurring,  the  defire  of  it  in  certain  fums 
and  manners,  viz.  fuch  as  have  often  recurred  with 
the  concomitant  pleafures/  muft  at  laft  grow  ftronger 
than  the  fainter  fenfible  and  intelleftual  pleafures  ;  fo 
that  a  child  (hall  prefer  a  piece  of  money  to  many 
aftual  gratifications  to  be  enjoyed  imnriediately.  , 

And  as  all  the  fore-mentioned  afibciations,  or  fuch 
as  are  analogous  to  them,   continue  during  life,   it 

feems 
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feems  probable,  that  the  ]ove  of  money  w<yuld  at 
laft  devour  all  the  particular  defires,  qpon  which  it  \% 
grounded,  was  it  not  reftrained  by  counter- aflbcia* 
tions  i  jqft  as  it  was  obferved  above,  (hat  the  pleaAirc 
of  gratifying  the  will  would  devour  all  the  particular 
pleafures,  to  which  it  is .  a  cqnftant  aflbciatej  did  not 
•  repeated  difappointments  preferve  fes  from  this  enor* 
mous  increafe  of  wilfulnefs* 

liCt  us  next  examine  how  the  love  of  money  is 
checked. 

Firft,  then.  It  is  checked  by  the  (Irong  defires  of 
young  perfons,  and  others,  after  particular  gratifica- 
tions ^  fw  theft  defires,  by  overpowering  their  aci- 
quired  averfion  to  part. with  money,  weaken  itgi^^ 
dually,  and  confequemly  weaken  the  pleafure  of  keep^ 
ingr.  and  the  defire  of  obtaining,  aU  which  are  cMcfy 
linked  togetber^  in  this  view;  notwjthftanding  that 
the  laft,  vias.  the.  defire  of  obuining,  and  by  confer 
quence  (in  an  inverted  order)  the  pieafure  of  keep- 
ing, and  the  averfioo  to  part  with,  are  ftrengthened  by 
the  defires  of  particular  pleafurcs  to  be  purchafed  by 
money,  in  another  view.  And  this  contrariety  of  our 
afibciations  is  not  only  the  meai>s  of  limiting  certain 
paflions,  but  is  a  mark  fet  upon  them  by  the  author 
of  native,  to  (hew  that  they  ought  to  be  limited, 
even  in  our  progrefs  through  this  life ;  and  that  they 
muft  ultimately  be  annihilated,  every  one  in  its  pro- 
per order. 

Secondly,  The  infignificancy  of  riches  in  warding 
off  death  and  difea(es,  alfo  fhame  and  contempt  in 
many  cafes,  and  in  obtaining  the  pleafures  of  reli- 
gion, and  the  moral  fenfe,  and  even  tbo(e  of  fympa- 
thy,  ambition,  imagination,  and  fenfacion,  firft  lefien 
their  value  in  the  eyes  of  thofe  who  make  juft  ob- 
fervations  upon  things  in  their  progrefs  through 
life,   and   afterwards   fix  a  pofiuve  noihingne&  and 

wofthieflhefs  upon  them. 

Thirdly, 
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Thirdly,  The  eager  purfuit  of  any  particular  end, 
as  fame,  learning,  the  pleafures  of  the  imagination, 
&c.  leaves  little  room  in  the  mind  either  for  ava- 
rice, or  any  other  foreign  end* 

Now  by  (hele  and  fuch  like  confiderations  we  may 
account  not  only  for  the  limitation  put  to  the  love 
of  money,  but  aMb  for  certain  mixtures  of  tempers 
and  difpofkions,  which  are  often  found  in  fad,  and 
yet  feem  at  firft  fight  inctinfiftent  ones.  Thus  pro- 
fufenefs  in  reiped  of  fenfual  and  felfifh  pleafures  is 
often  joined  with  ^avarice.  Covetous  peribns  arc 
often  rigidly  juft  in  paying,  as  well  as  exading;  ^nd 
fomctimcs  generous,  where  money  is  not  immediately 
and  apparently  concerned.  They  have  alfo  moderate 
pafiions  in  other  refpeftsj  for  the  mofl:  part,  are  fufpi- 
cious,  timorous,  and  complaifant.  '  And  the  moft 
truly  generous,  charitable,  and  pious  peribns,  are 
highly  frugal,  fb  as  to  put  on  the  appearance  of  co- 
vetoufnefs,  and  even  ibmetimes,  and  in  fome  things, 
to  border  upon  it. 

We  may  fee  alfo,  why  the  love  of  money  muft 
in  general,  grow  ftronger  with  age;  and  efpecially 
if  the  particular  gratiflcations,  to  which  the  perfon 
Was  mofl;  inclined,  become  infipid  or  unattainable — 
Why  frequent  refleftions  upon  money  in  pofleflion, 
and  the  adual  viewing  large  fums,  ftrengthen  the 
aflbctations  by  which  covetoufnefs  is  generated—- 
Why  children,  perfons  in  private  and  low  life,  and 
indeed  moft  others,  are  diflFcrently  affcded  towards 
the  fame  fum  of  money,  in  different  forms,  gold, 
lilver,  notes,  &c. 

Let  us  next  inquire,  for  what  reafons  it  is  that  the 
Jove  of  money  has  the  idea  of  felfidineis  attached 
to  it  in  a  peculiar  manner,  much  more  fb  than  the 
puifuit  of  the  pleafures  of  honour,  imagination,  or 
iympaihy;  whereas  all  are  equally  generated  by  af- 
fociation,  from  fenfible  and  felfifti  pleafures,  all  in 
their  feveral  degrees  promote  private  happinefs,  and 

arc 
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are  ^  purfued^  in  Ibme  cafes^  coolly  and  deliberately 
froqi  the  prolpeft  of  obtaining  private  happincis 
thereby.     Now  the  reafons  of  this  ieem  to  be^ 

Firft,  That  whatever  riches  one  man  obuins,  ano- 
ther n)u(t  lofe;  ib  that  the  circulation  of  money 
by  trades^  profeflions,  offices,  &c.  is  a  kind  of 
gaming;  and  has  mod  of  the  fame  difguftful  ideas 
annexed  to  it,  when  confidered  with  Ibme  attention, 
and  exclufively  of  private  felBfli  feehngs;  whereas 
the  pleafures  of  fympathy  confift  in  doing,  good  to 
others ;  thofe  of  ambition  are  fcarce  attainable  in  any 
great  degree  without  this,  or  at  lead  the  appearance 
of  it  i  and  the  pleafures  of  imagination  are  both  capa- 
ble of  a  very  extenfive  communication,  and  mod 
pcrfeft  when  enjoyed  in  company. 

Secondly,  A  regard  to  Jelf  frequently  recurring 
muft  denominate  a  pleafure  Jelfijb^  fo  that  if  any  of 
the  mod  generous  pleafures,  and  fuch  2l%  at  /irft  view 
have  no  immediate  relation  to  felf-intereft,  be  pur- 
fued  in  a  cool,  deliberate  way,  not  from  the  influence 
of  a  preient  inclination,  but  the  preconceived  opi- 
nion, that  it  will  afford  pleafure,  this  is  referred  to 
felf-intereft.  Now  money  has  fcarce  any  other  re- 
lation to  pleafure  than  that  of  an  evident  means ;  fo 
that  even  after  it  has  gained  the  power  of  pleafing  in-- 
fiantaneoufly,  the  intermediate  deliberate  (leps  and 
aObciations  muft,  however,  frequendy  appear.  It 
procures  the  other  pleafures  for  us  every  day,  after 
it  has  become  pleafant  in  itfelf;  and  therefore  muft 
always  be  confidered  as  a  principal  means.^  The  other 
pleafures  have,  in  general,  a  far  greater  (hare  of  in- 
dire(^  aflbciations  with  previous  pleafures,  and  ac- 
quire the  power  of  gratifying,  not  fo  much  from  being 
manifcrft  caufes  of  other  gratifications,  ais  their  moft 
common  adjunfls;  whereas  money  is  generally  the 
moft  vifible  of  all  the  caufes.  But  honour,  power, 
learning,  and  many  other  things,  are  purfued,  in 
part,  after  the  fame  manner,  and  for  the  fame  reafons, 

as 


Pains  of  Sclf-Intcrcft.  463 

as  riches,  viz.  from  a  tacit  fuppofition,  that  the  ac* 
qoifuion  of  every  ctegree  of  thefe  is  treafuring  up  a 
proportional  degree  of  happinefs,  to  be  produced 
and  enjoyed  at  pleafure.  And  the  defires  of  each  of 
thefe  would  in  like  oianner  increafe  perpetually  during 
life,  did  they  not  curb  one  another  by  many  mutual 
inconfiftencies,  or  were  not  all  damped  by  the  fre- 
quent experience  and  recolledion,  that  all  the  means 
of  happinefs  ceafe  to  be  fo,  when  the  body  or  mind 
ceafe  to  be  difpofed  in  a  manner  proper  for  the 
reception  of  happineis. 

It  is  alfo  worthy  of  oblervation,  that  riches,  ho- 
nours, power,  learning,  and  all  other  things,  that 
are  confidered  as  means  of  happinefs,  beconhe 
means  and  ends  to  each  other  in  a  great  variety  of 
ways,  thus  transferring  upon  each  other  all  the  aifo- 
ciated  pleafures  which  they  coUed  from'  diflPerent 
quarters,  and  approaching  nearer  and  nearer  perpe- 
tually to  a  pcrfeft  fimilarity  and  famenefs  with  each 
other,  in  the  inftantaneous  pleafures  which  they  aflbrd 
when  purfued  and  obtained  as  ends. 

It  appears  likewife,  that  all  aggregates  of  pleafure, 
thus  coUedted  by  them  all,  mYitt,  from  the  mechanifm 
and  neceflity  of  our  natures,  and  of  the  world  which 
ftirrounds  us,  be  made  at  laft  to  centre  and  reft  upon 
him  who  is  the  inexhauftible  fountain  of  all  power, 
knowledge,  goodnefs,  majefty,  glory,  property,  &c. 
So  that  even  avarice  and  ambition  are,  in  their  re- 
fpciftive  ways,  carrying  oh  the  benevolent  defigns  of 
him.  who  is  all  in  all.  And  the  fame  thing  may 
be  hoped  of  every  other  paffion  and  purfuit.  One 
may  hope,  that  they  all  agree  and  unite  in  leading  to 
ultimate  happinefs  and  perfeftion.  However,  they 
differ  greatly  in  their  prefent  confequcnces,  and  in 
their  future  ones,  reaching  to  certain  intervals  of  time 
indefinite  and  unknown  to  us,  thus  becoming  good 
^  evil,  both  naturally  and  morally,  in  refpcft  of  us, 
and  our  limited  apprehcnfions,  judgments,  and  an- 
ticipations. 
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ticipations.  Afxl  yet  ooe  may  himibly  hope^  as  was 
iaid  above^  chat  every  thing  muft  be  ultimately  good, 
both  oaturally  and  morally. 

OP   REFINED   SELF-INTEREST. 

The  fecond  fpecies  of  felf-intereft  is  that  which  I 
call  refined  (elf-inrereft.  As  the  foregoing  fpecies  is 
generated  by  ao  attention  to,  and  frequent  reflr&ion 
upon^  the  things  which  procure  us  the  pleafures  of 
lenfation,  imaginationj  and  ambiuooj  and  therefore 
cannot  prevail  in  any  great  degree,  till  theie  pleafures 
have  been  geoeratedi  and  prevailed  for  fome  time; 
fo  this  fpecies,  or  refined  felf-intereft,  which  is  a  cool^ 
deliberate  leeking  for  ourielves  the  pleafures  of  fym- 
pathy,  religion,  and  the  moral  fenle,  prefuppoles 
the  generation  of  tbefe  pleafures,  and  the  enjoyment 
of  them  for  a  fufficient  time.  And  as  fbme  degree  . 
of  grofs  lelf-intereft  is  the  natural  and  neceflfary  (fon- 
iequence  of  the  three  firft  claflfcs  of  pleafures,  &>  is 
fome  degree  of  refined  felf-intereft  of  the  three  bft* 
A  perfon  who  has  had  a  fufEcient  experience  of  the 
pleafures  of  friendfhip,  generofity,  devotion,  and 
felf-approbation,  cannot  but  deiire  to  have  a  return 
of  them,  when  he  is  not  under  the  particular  influ- 
ence of  any  ooe  of  them,  but  merely  on  account  of 
the  pleafure  which  they  have  afforded  ;  and  will  feek 
to  excite  theie  pleafures  by  the  ufual  means,  to  trea- 
fure  up  to  himfelf  fuch  means,  keep  himlelf  always 
in  a  difpofition  to  ufe  them,  &c.  not  at  all  from  any 
particular  vivid  love  of  his  neighbour,  or  of  God, 
or  from  a  fenfc  of  duty  to  him,  but  entirely  from 
the  view  of  private  happinefs.  At  leaft,  there  will  be 
a  great  mixture  of  this  refined  felf  intereft  in  all  the 
pleafures  and  duties  of  benevolence,  piety,  and  the 
moral  fenfe. 

But  then  this  refined  felf-intereft  h  neither  fo  com- 
mon, nor  fo  confpicuous  in  real  life,  as  the  grofs 

one. 
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one,  (ince  it  rifes  late,  is  never  of  any  great  magni- 
tude'in  the  bulk  of  mankind,  through  their  want  of 
the  '  previous  pleafores  of  fympatfiy,  religion,  and 
the  moral  fcnfe,  in  a  fufficient  degree,  and  in  fome 
}t  fearce  prevails  at  all ;  whereas  grofs  ielf-intereft 
fifes  early  in  infancy,  and  arrives  at  a  conHderable 
magnitude  before  adule  age.  The  detail  of  this  (e- 
cond  Ipecies  of  felf>intereft  may  be  feen  in  books  of 
'^adlical  religion. 

OF    RATIONAL    SELF-INTEREST. 

The*  third  fpecies  of  felf-intcreft  is  the  rational. 
This  is  the  fame  thin^  with  the  abftra<5fc  defire  of 
happirlefs,  and  averfion  to  mifery,  which  is  fuppoied 
to  attend  every  intelligent  being  during  the  whole 
courfe  of  his  exiftence/  I  have  already  endeavoured 
to  fliew,  that  this  fuppofition  is  not  true  in  the 
proper  fenfe  of  the  words;  and  yet  that  very 
general  defires  do  frequently  recur  to  the  mind, 
and  may  be  excited  by  words  and  fymbols  of  general 
import. 

The  hopes  and  fears  relating  to  a  future  ftate,  or 
to  death,  which  is  our  entrance  into  it,  are  of  this 
kind,  and  may  be  confidered  as  proceeding  from  ra- 
tional felf-intereft,  in  the  highcfl:  and  mod  abllraded 
fenfe  that  the  terms  admit  of  praftically,  fince  we 
have  no  definite  knowledge  of  the  nature  and 
kind  of  the  happinefs  or  mifery  of  another  world. 
Theie  hopes  and  fears  are  alio  the  ftrongeft  of  our 
felfifli  afFcdions,  and  yet  at  the  fame  time  the  chief 
foundation  of  the  pufe  difinterefted  love  of  God, 
and  of  our  neighbour,  and  the  principal  means  of 
transferring  our  aflbciations,  fo  as  that  we  may  love 
and  hate,  purfue  and  fly,  in  the  manner  the  bed  ftJited 
to  our  attainment  of  our  greateft  poflible  happinefs. 
For  hope,  being  itfelf  a  pleafure,  may,  by  aflbcia- 
tion,  render  indifferent,   and  even  difagreeable,  ob- 

Vol.  I.  H  h  je&s 
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]<t&s  and  aftions^  plealant;  and  fear  may  nuike 
agreeable  ones  painful :  hence  we  can  |etther  increafe 
defires  and  averfions,  that  are  fuicable  to  our  ftatCj  ' 
or  obliterate  and  convert  them  into  their  con(raries» 
if  they  be  unfuitable^  by  means  of  their  conoeftion 
with  the  hopes  and  fears  of  death,  and  a  future 
date.  I  will  therefore  briefly  ftate  the  rife  and  pro- 
grefs  of  thefe  hopes  and  fears. 

All  our  firft  aflbciations  with  the  idea  oF  death 
are  of  the  difguftful*  and  alarming  kind;  and  they 
are  collected  from  all  quarters,  from  the  fenfible 
pains  of  every  fort,  from  the  imperfeftion,  weak- 
nefs,  loathibmenefs,  corruption,  and  diibrder,  where 
difeaie,  old  age,  death  animal  or  vegetable,  prevail, 
in  oppofition  to  the  beauty,  order,  and  luftre  of  life^ 
youth,  and  health;  from  the  ihame  and  contempt 
attending  the  firft  in  many  inftances;  whereas  the 
laft  are  honourable,  as  being  iburces  of  power  and 
happinefs,  the  reward  of  virtue,  &c.  and  from 
the  fympathetic  paBions  in  general.  And  it  is 
necefTary,  that  the  heedleffnefs  and  inexperience 
of  infancy  and  youth  fhould  be  guarded  by  fuch 
terrors,  and  their  headftrong  appetites  and  paffions 
curbed,  that  they  may  not  be  hurried  into  danger 
and  deftru£tion  before  they  are  aware.  It  is  proper 
alfo, '  that  they  Ihould  form  fome  expedations  with 
refpeA  to,  and  fet  fome  value  upon,  their  future  life 
in  this  world,  that  fo  they  may  be  better  qualified 
to  aft  their  parts  in  it,  and  make  the  quicker  pro- 
grefsr  to  perfection  during  thejr  pafTage  through  it. 

When  children  begin  to  have  a  fenfe  of  religion 
and  duty  formed  in  them,  thefe  do  ftill  farther 
heighten  and  increaie  the  fear  of  death  for  the  moft 
part.  For  though  there  are  rewards  on  the  one  hand, 
as  well  as  punifbments  on  the  other;  yet  fear  has  got 
the  ftart  from  the  natural  caufes  of  it  before-men- 
tioned: and  as  pain  is  in  general  greater  than  pleafure, 
as  was  fhewn  above>  from  its  confifting  in  ftronger 

vibrations ; 
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vibrations ;  {q  fear  is  in  general  more  vivid  than  hope> 
efpecially  in  children. 

Moreover,  the  ienfual  and  feliifh  appetite's  are  the. 
original  of  all  the  reft  s  yet  thefe  are  finfulj  and  in^ 
confiftent  with  our  own  and-  other's  happineis ;  they 
mud  therefore  be  reftrained,  and  at  laft  eradicated. 
But  parents  and  governors,  are,  in  this  cafe,  more 
apt  to  have  recourfe  to  fear,  than  to  hope  (in  general, 
I  fuppofe  with  reafon,  becauie  hope  is  too .  feeble  to 
withftand  the. violence  of  the  natural  appetites  and 
pailions).  And  it  is  to  be  added  to  all,  that  adulcs^- 
by  difcovering,  in  general,  much  more  of  fear  and 
forrow  in  the  apprehenfions  or  profpeA  of  death; 
than  of  hope  and  comfort,  from  the  continuance  of 
the  caufes  juft  mentioned,  propagate  and  increafe  the 
fear  ftill  farther  in  one  another,  and  in  children,  m-> 
feAing  all  around  them,  as  is  ufual  in.  other  cafes  of 
the  like  kind.  And  by  this  means  it  comes  to  pais, 
that  the  fear  of  death  does  in  iovtic  circumftances^ 
particularly  where  the  nervous  fyftem  is,  through  a 
bodily  diforder,  reduced  to  an  aptness  to  receive  un- 
eafy  and  difguftful  vibrations,  only  or  chiefly,  being 
in  a  ftate  of  irritability  approaching  to  pain,  grow  to 
a  mod  enormous  fize,  coUeAing  and  unitirig  every 
difagreeabk  idea  and  imprefljon  under  the  aflbcia* 
tions  belonging  to  death  s  lb  that  fuch  perfbns  live  in 
perpetual  anxiety  and  Qavery  to  the  fear  of  death. 
And  where  there  is  the  confcioufnefs  of  paft  guilt, 
or  the  want  of  an  upright  intention  for  the  future, 
it  rages  with  ftill  greater  fiercenefs,  till  thefe  be 
removed  entirely,  or  in  part,  by  repentance  and 
amendment. 

It  is  farther  to  be  obferved,  that  the  fear  of  death 
is  much  increafed  by  the  exquifitenefs  of  the  puniih- 
ments  threatened  in  a  future  ftate,  and  by  the  variety 
of  the  emblems,  rcprefentations,  analogies,  and 
evidences,  of  natural  and  revealed  religion,  where- 
by all  the  terrors  of  all  other  things  are  transferred 
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upon  thefe  pvmifhineots  $  alfe  by  that  peculiar  cir- 
cumftance  of  the  eternity  of  them,  which  leecns  to 
have  been  a  general  traditku!!  previous  to  the  appear- 
aoce  of  chriffianky,  amongft  boob  Jr»s  and  Pagms, 
and  whkh  has  been  the  doArine  and  opinion  of  die 
cbriftiao  ivorld  ever  fince,  ibnie  very  few  peribns 
excepted*  The  coofideraoon  of  any  thing  that  is 
iBfiATte»  ip4C£,  time,  power,  knowledge,  goodneis, 
perftrftioD,  &c.  quite  overpowers  the  faculties  of  the 
£mi1  with  wonder  and  aftoniflunent:  and  when  the 
peculiar  fi^eUng^  and  concern  belong^  to  Jtif  are 
applied  here,  and  excited  by  the  word  infinite^  by 
meditation,  reading,  &c.  we  OQuft,  and  we  ought 
to  be  alarmed  to  the  full  extent  of  our  capacities. 
And  the  fame  oonclufioii  fiillows,  though  we  {bould 
fuppofe  the  punilhments  of  a  future  ftate  not  to  be 
abfolutely  and  metaphyficaliy  infinite,  For  their  grcstt 
exquificenefs,  and  long  duracton,  which  ai«  nraft 
clearly  and  plainly  declared  in  the  (cripture$,  make 
them  pra&ipally  fo. 

This  is  a  brief  fketch  of  cbe  origin  and  progreis 
of  the  fears  attending  the  confideradon  of  death,  and 
a  (vture  ftatc.  We  now  come  to  inquire,  how  the 
hopes  ftfe  geoerated. 

FiiA,  then.  We  aie  to  obferve,  that  repentance, 
amendment,  the  confcioufnefs  of  paft  virtue,  and  of 
good  intentions  for  the  future,  give  a  tide  •  to  the 
Jiopes  and  rewards  of  a  future  (late ;  and  that  though 
.while  tbeiie  are  perpetual  alternations  of  oppofue  con- 
fcioufoeficrs,  i.  e.  recoUeAions  and  judgments  on  our 
own  a&ions,  the  fear  may  prevail  in  general,  both 
from  the  additional  weight  of  the  natural  fear,  and 
from  the  previous  pofleffion  which  the  religious  fear 
has  obta'mod ;  yet  by  degrees  the  agreeable  confciouf- 
nefs muft  prevail  in  thole  who  are  fincere  (and  (bnne- 
times  it  is  to  be  feared  a  deltifive  one  of  the  fanr>e  kind 
m  others),  nxxlerate  the  neligious  fear  by  linle  and 
little»  and,  in  ^eat  nneafure,  overconne  the  natural 
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one  J  for  'wHich  the  viay  has.btcn  prcf»red(rom  tlia 
fbperior  ftrengtb  of  the  rcHgious  fear^  wfaich  has 
already  obfirured  it  in  ferious  perfoos.  And  thus  by 
degrees  hope  will  begin  to  take  p]ace>  as  the  general 
ftate  of  the  mind,  and  the  confideration  of  deatb» 
and  a  future  ftate,  become,  fdr  the  moft  part,  matter 
of  joy  and  comfort. 

.  Secondly,  The  deforerance  fiom  the  fear  of  death 
adds  gready  to  this  joy,  in  the  fame  way  as  the  re^ 
moval  of  other  pains  is  made  the  fource  of  pieafure. 
And  die  returns  of  the  fear  of  death  at  certain  inter^ 
vals^  according  to  the  ftate  of  our  bodies  or  mind^ 
and  the  moral  qualities  of  our  actions,  will,  if  they 
be  nor  too  frequent,  keep  up  this  iburce  of  pleafure 
va  the  hope  of  futuriey. 

Thirdly,  When  the  flavifb  iear  of  God  is  tiius  re^ 
moved  by  fiutk  and  hope,  all  the  pkafiog  fympa- 
thetic  afiirfkions,  fuch  as  tore,  gratitude,  confidence, 
begin  to  exert  themfelves  with  refpefl  to  God,  in  a 
manner  analogous,  but  a  degree  far  fuperior  to  that  in 
which  they  are  exerted  towards  men.  And  it  is  eafy 
to  fee  how  thefe,  and  fuch  like  caufes  concurring, 
may,  in  many  cafes^  quite  overcome  the  natural 
and  religious  fears  of  death  and  paid,  and  even,  make 
them  acceptable. 

Cor.  From  hence  we  may  pafs  to  fhe  fervours  of 
devotion;  thefe  being  chiefly  the  hopes,  and  pleaf- 
ing  afFe6tions,  juft  fpoken  of,  coalefcing  together  {o 
intimately  by  repeated  aflbciations,  as  that  the  fepa* 
rate  parts  there  mentioned  cannot  be  diftingui(hed 
from  each  other  in  the  compound.  And  as  thefe 
fervours  are  themfelves  often  efteemcd  a  fign  of  ho- 
linefs,  and  confequendy  a  foundation  of  farther  hope, 
they  perpetuate  and  increafe  themfelves  for  a  certain 
time,  u  e.  till  the  new  convert  finds  the  reiterated 
appearance  of  the  fame  ideas  give  lefs  and  lefs  emo- 
tion and  pleafure,  juft  as  in  the  other  pleafures,  fenfible 
and  iotelledtual;  looks  upon  this  as  a  mark  of  fpiritua] 
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deiertions  finds  numberlefs,  unexpeftcd,  tinthought- 
of,  fins  ind  imperfcAions,  not  yet  fubdued ;  Talis  into 
bodily  diforders,  from  unfeafonable  feverities,  or  i^A^ 
ritual  intemperance,  &c.  and  thus  becomes  dejefted, 
icrupulous,  and  fearful. 

By  degrees  the  fears  taken  from  death,  and  a  future 
ftate,  are  confined  to  the  mere  apprehenfion  of 
tranfgreflion,  without  any  regard  had  to  thofe,  and 
even  where  they»  when  confidered  and  expeAed>  raife 
no  fears. 

However,  all  thefe  things  mortify  pride,  and  the 
refined  felf-intereft ;  lead,  or  even  compel,  men  to 
refign  all  to  God ;  and  fo  advance  them  to  a  more 
pure,  difinterefted,  and  permanent  love  of  God^  and 
of  their  neighbour,  than  they  could  have  arrived  at 
(all  other  things  remaining  the  fame),  had  they  not 
imdergone  thefe  anxieties;  and  therefi)re  are  to  be 
efteeOHsd  the  kind  correftions  of  an  infinitely  merci- 
ful Fad)cr. 
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SECT.     IV. 

OP  THE   PLEASURES   AND   PAINS   OF 

SYMPATHY. 

PROP.    XCVII. 

^0  examine  bow  far  the  Pleqfures  and  Pains  of  Sympathy 
are  agreeable  to  the  fotfigoing  Theory » 

The  fympachenc  aiFeAions  may  be  diftinguifhed 
into  four  clafles^  viz. 

Firft,  Thofe  by  which  we  rejoice  at  die  happincfs 
of  others. 

Secondly,  Thofe  by  which  we  grieve  for  their  mi- 
fery. 

Thirdly,  Thofe  by  which  we  rejoice  at  their 
n>iiery. 

And,  Fourthly,  Thofe  by  which  we  grieve  for  their 
happinefs. 

Of  the  Hrft  kind  arc  fociality,  good- will,  genero- 
fity  and  gratitude.  Of  the  fecond,  compafCon  and 
mercy.  Of  the  third,  morofenefs,  anger,  revenge, 
jealoufy,  cruelty,  and  malice.  And  of  the  fourth, 
emulation  and  envy. 

It  is  eafy  to  be  conceived,  that  aflbciation  (hould 
produce  affeftions  of  all  thefe  four  kinds,  fince  in 
the  intercouries  of  life  the  pleafures  and  pains  of  one 
are,  in  various  ways,  intermixed  with,  and  dependent 
upon,  thofe  of  others,  fo  as  to  have  clufters  of  their 
miniatures  excited,  in  all  the  poflible  ways  in  which 
the  happincfs  or  mifery  of  one  can  be  combined  with 
the  happincfs  or  mifery  of  another  f.  e.  in  the  four 
above-mentioned.  1  will  now  enter  upon  the  detail 
of  the  rife  and  progrcfs  of  each  of  them. 

H  h  4  OF 
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OF  THE  AFFECTIONS  BY  WHICH  WE  REJOICE 
AT  THE  HAPPINESS  OF  OTHERS. 

The  firft  of  thefe  is  rociality,  or  the  pleafure  which 
we  take  in  the  mere  coiDpatiy  and  converfation  of 
others,  particularly  of  our  friends  and  acquaintance, 
and  which  is  attended  with  mutual  afiabUity,  com- 
plaifance,  and  candour.  Now  moil  of  the  pleafures 
which  children  receive  arc  conferred  upon  them  by 
others,  their  parenis,  attendants,  or  play-fellows. 
And  the  number  of  the  pleafures  which  they  receive 
in  this  way,  is  far  greater  than  that  of  the  pains 
brought  upon  them  by  others.  Indeed  the  hurts, 
and  bodily  injuries,  which  they  meet  with,  are  chiefly 
from  themfelvesi  and  the  denials  of  gratifications  arc 
either  very  few  in  number,  or,  if  they  be  mone  fre- 
quent, give  little  uneafinefs.  It  appears  therefore, 
that,  according  to  the  doctrine  of  aflbciation,  chil- 
dren ought  to  be  pleafed,  in  general,  with  the  fight 
and  company  of  all  their  acquaintance.  And  the 
fame  things,  with  fome  alterations  hold  in  refpefl: 
of  adults,  through  the  whole  courfe,  and  general 
tenour  of  human  life. 

Belides  the  pleafures  for  which  we  are  indebted  to 
others,  there  are  many  which  we  enjoy  in  common 
with  others,  and  in  ^  their  company  and  converfation, 
and  which  therefore  both  enhance  and  are  enhanced 
by,  the  gaiety  and  bappinefs  that  appear  in  the 
countenances,  geftures,  words,  and  adions  of  the 
whole  company.  Of  this  kind  are  the  pleafures  cf 
fcafting,  fports  and  paftimes,  rural  fcenes,  polite 
arts,  mirth,  raillery,  and  ridicule,  public  (hews, 
public  rejoicings,  &c.  And  in  general  it  may  be 
obferved,  that  the  caufes  of  joy  and  grief  are  com- 
mon to  great  numbers,  affecting  mankind  according 
to  the  feveral  divifions  and  fubdivifions  thereof  into 
nations,   ranks,    offices,    ages,    fexes,   families,   &c. 

And 
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And  hy  all  thde  things  it  corncs  to  pais,  that  the 
face  of  an  old'  acquaintance  brings  t(r  vicw^  as  ic 
werC)  the  indiftinA  mixed  recoUeftion,  the  remaining 
veftiges  of  all  the  good  and  evil  which  we  have  fclt» 
while  his  idea  has  been  prefent  with  us. 

The  fame  obfervation  may  be  made  upon ,  places ) 
and  particularly  upon  thofe  where  a  man  has  fpent 
his  infancy  and  youth. 

To  all  this  it  is  to  be  added,  that  the  rules  of  pro*^ 
dence,  good  manners,  and  religion,  by  reftraining 
all  rufticity,  morofenefs,  and  tnlblenCe,  and  obliging 
us  to  adions  of  a  contrary  nature,  even  though  we 
have  not  the  proper  internal  feelings,  do  by  degrees 
contribute  to  beget  ihefe  in  us,  u  e.  to  beget  foci^ 
ality  and  complaifance ;  juft  in  t)ie  fame  manner, 
as  a  perfon  in  a  paflion  becomes  much  more  in- 
flamed from  bis  own  angry  expreflionsj  geftores> 
and  aftions. 

Good-will,  or  benevolence,  when  underftood  in 
a  limited  fenfe,  may  be  termed  that  pleafing  affec- 
tion which  engages  us  to  pronrrote  the  welfare  of 
others  to  the  beft  of  our  pOwen  If  it  carry  us  lb 
far  as  to  forego  gneat  pkafures,  or  endure  great 
pains  it  is  called  gtnerofity.  But  good-will  and  be^ 
nevoience,  in  a  general  ienfe,  are  put  for  aU  the 
fympathetic  affedions  of  the  firfl:  and  iecond  clafs, 
viz.  thofe  by  which  we  either  rejoice  in,  and  pro- 
mote, the  happinefs  of  others,  or  grieve  for,  and 
endeavour  to  remove,  their  mifery ;  as  ill-infill  and 
malevolence,  underftood  in  a  general  fenfe  alfo,  are 
put  for  the  contrary  affeftions,  viz.  thofe  of  the  third 
and  fourth  clafs. 

Benevolence,  in  the  limited  fenfe,  is  nearly  con- 
neded  with  fociality,  and  has  the  fame  fources.  It 
has  alfo  a  high  degree  of  honour  and  efteem  annexed 
to  it,  procures  us  many  advantages,  and  returns  of 
kindnefs,  bpth  from  the  perfon  obliged  and  others  5 
and  is   moft  clofely  connected    with    the  hope  of 

reward 
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reward  in  a  future  ftate,  and  with  the  pleafures  of 
religion,  and  pf  iclf-approbation,  or  the  moral  knit. 
And  the  fame  things  bold  with  refped  to  generofity 
in  a  much  higher  degree.  It  is  eafy  therefore  to 
lee,  how  fuch  aflbciattons  may  be  formed  in  us, 
as  to  engage  us  to  forego  great  pleafure,  or  endure 
great  pain,  for  the  fake  of  others  ;  how  thefe  aflb- 
ciations  may  be  attended  with  fo  great  a  degree  of 
pkafure  as  to  over-rule  the  pofitive  poin  endured, 
or  the  negative  one  from  the  foregoing  of  a  f^eafure ; 
and  ycft  how  there  may  be  nodired,  explicit  ex- 
pedation  of  reward,  either  from  God  or  man,  by 
natural  coofequence,  or  expre(s  appointment,  not 
even  of  the  concomitant  pleafure  which  engages  the 
agent  to  undertake  the  benevolent  or  generous 
adion*  And  this  I  take  to  be  a  proof  from  the 
dodrine  of  aflbciation,  that  there  is,  and  muft  be, 
fuch  a  thing  as  pure  difinterefted  benevolence;  alfo 
a  jull  account  of  the  origin  and  nature  of  it. 

Gratitude  includes  benevolence,  and  therefore  has 
the  fame  fources  with  fome  additional  onesj  thefe 
laft  are  che-explicit  or  implicit  recolleftion  of  the  bene* 
fits  and  pleafures  received,  the  hope  of  future  ones, 
the  approbation  of  the  moral  charadter  of  the  bene- 
faftor»>  and  the  pleafures  from  the  honour  and  efteem 
attending  gratitude,  much  enhanced  by  the  peculiar 
bafenefs  and  fliamefulnefs  of  ingratitude. 

OF  THE   AFFECTIONS   BY  WHICH  WE  GRIEVE 
FOR  THE  MISERY  OF  OTHERS. 

Compaflfion  is  the  uneafinefs  which  a  man  feels  at 
the  mifery  of  another.  Now  this  in  children  feems  to 
be  grounded  upon  fuch  alTociations  as  thefe  that  foU* 
low :  the  very  appearance  and  idea  of  any  kind  of 
mifery  which  they  have  experienced,  or  of  any  figns 
of  diftreis  which  they  underftand,  raife  up  in  their 
nervous  fyftems  a  ftate  of  misery  from  mere  me* 
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motjy  on  account  of  the  ftrcngth  of  their  imagina- 
tions; and  bccaufe  the  connexion  between  the  ad* 
junfts  of  pain,  and  the  adual  infiidion  of  it,  has  not 
yet  been  fufficiently  broken  by  experience,  as^in  adults. 
—  When  federal  children  are  educated  together,  the 
pains,  the  denials  of  pleafures,  and  the  ibrrows,  which 
afl^A  one,  generally  extend  to  all  in  fome  degree, 
often  in  an  equal  one.— -When  their  parents,  attend- 
ants, &c.  are  fick  or  afflifted,  it  is  ufual  to  raife4n 
their  minds  the  nafcent  ideas  of  pains  and  miferies,  by 
fuch  words  and  (igns  as  are  fuited  to  their  capacities ; 
they  alfo  find  themfelves  laid  under  many  reftraints 
on  this  account.— And  when  thefe  and  fuch  like  cir- 
cumftances  have  railed  the  deflres  and  endeavours  to 
remove  the  caufes  of  thefe  their  own  internal  uneafy 
feelings,  or,  which  is  the  fame  thing,  of  thefe  mife- 
ries of  others  (in  all  which  they  are  much  influen- 
ced, as  in  other  like  cafes,  by  the  great  difpoHtion  to 
imitate,  before  fpoken  of) ;  and  a  variety  of  internal 
feelings  and  defires  of  this  kind  are  fo  blended  and 
aflbciated  together,  as  that  no  part  can  be  diftinguifhed 
ieparately  from  the  reft ;  the  child  may  properly  be 
faid  to  have  compaflion. 

The  fame  fources  of  compaffion  remain,  though 
with  ibme  alterations,  during  our  whole  progrefs 
through  life;  and  an  attentive  perfon  may  plainly 
difcern  the  conftituent  parts  of  his  compaflion,  while 
they  ^re  yet  the  mere  internal,  and,  as  one  may  fay, 
felfifh  feelings  above-mentioned ;  and  before  they 
have  put  on  the  nature  of  compaffion  by  coalefcence 
with  the  reft. 

Agreeably  to  this  method  of  reafoning,  it  may  be 
obferved,  that  perfons  whofe  nerves  are  eafily  irrita- 
ble, and  thofe  who  have  experienced  great  trials  and  ' 
afRiftions,  are,  in  general,  more  difpofed  to  compaf- 
fion than  others ;  and  that  we  are  moft  apt  to  pity 
in  thofe  difeafes  and  calamities,  which  we  either  have 
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fck  already,   or  apprehend  ourfeWes  in  dangisr  of 
feeling  hereafter. 

But  adults  have  alio  many  other  fburces  of  C6m^ 
pafTion^  befides  thofe  already  mentioned,  and  which 
differ  according  to  their  educations  and  fituations  in 
life.  When  love,  natural  affedion,  and  friendflupy 
have  taught  men  to  take  a  peculiar  delight  in  certain 
objects,  in  mutual  endearments,  and  familiar  inter- 
courfcs,  thofe  miferies  aflfeding  the  beloved  objcds^ 
which  either  totally  deftroy,  or  greatly  interrupt^ 
tbefe  intercourfes,  muft  give  an  exquifne  uneafinefs ; 
and  this  uneafinefs,  by  mixing  itfelf  with  the  other 
parts  of  our  compaffiooate  afle&ions,  will  greatly 
increafe  the  fum  total  in  refpeft  of  tbefe  l^kMred 
objc^.  ~> A  compaffionare  temper  being  great  mat* 
ter  of  praiie  to  thofe  who  are  endued  with  It,  and  the 
a^lkms  which  Bow  from  it  being  a  duty  incumbent 
on  all,  men  are  led  to  pradiie  theie  aftions,  and  to 
inculcate  upon  themfdves  the  motives  of  compaffion, 
by  attending  to  diftrefs  afkually  prefent,  or  deferibed 
in  hiftory,  real  or  ii£titiom.*~The  peculiar  love  and 
eftecm  which  we  bear  to  morally  good  charafkers, 
make  us  more  fenfibly  touched  with  their  miferies ; 
which  is  farther  augmented  by  our  indigharion,  and 
want  of  compaflion  for  nrxM'ally  ill  cfaarafters,  fuffer-> 
ing  the  juft  punilfament  of  their  crimes.  In  like 
nr^anaer,  the  fimplicity,  the  ignorance,  the  helplefs^ 
nefs,  and  the  many  innocent  diverting  follies  of  young 
children*  and  of  fome  brutes,  lead  men  to  pity  them 
in  a  peculiar  manner. 

Mercy  has  the  fame  general  nature  and  fources  as 
compaffion,  and  fcems  to  differ  from  ic  only  in  this, 
that  the  objed  of  it  has  forfeited  his  title  to  happi^ 
nefs,  or  the  removal  of  mifery,  by  (bme  demerh, 
particularly  againfl:  ourfclves.  Here,  therefore,  rc- 
(entaient  for  an  injury  done  to  ourfclvcs,  or  what  is 
called  a  juft  indignation  againft  vice  in  general,  in- 
terferes, and  checks  the  othcrwife  natural  courfc  of 

our 
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our  compafTiofi,  fo  as,  in  the  unmerciful,  entirely  to 
put  a  ftop  to  it.  But,  in  the  merciful,  the  fources 
of  compaffion  prevail  over  ihofe  of  rcfcntmcnt  and 
indignation  I  whence  it  appears,  that  the  compaflion 
required  in  a£ts  of  mercy,  is  greater  than  that  in  com- 
mon afts  of  mere  compaffion:  agreeably  to  which, 
It  is  obfervable,  that  mercy  is  held  in  higher  efteem, 
than  mere  compaffion. 

OF  THE   AFFECTIONS    BY  WHICH  WE   REJOICE 
AT  THE  MISERY  OF  OTHERS. 

We  come  now  to  the  alFeftions  of  the  third  daft, 
vi-z.  morofcncfs,  anger,  revenge,  jealouiy,  cruelty, 
and  malice.  Now  morofencfs,  peevilhncfs,  feverity, 
&c.  are  moft  apt  to  arifc  in  thofc  pcrfons  who  have  ' 
Ibmc  real  or  imaginary  fuperiority  over  others,  from 
their  rank,  years,  office,  accomplilhmenis,  &c. 
which  cither  magnifies  the  failures  of  duty  in  inferiors 
with  refpcft  to  them,  or  engages  them  to"  be  very 
attentive  to  thefe. —  Bodily  infirmities,  and  frequent 
difappoiniments,  by  making  the  common  inter- 
courfes  of  life  infipid,  and  enhancing  fmall  injuries ; 
delicacy  and  effeminacy,  by  increafing  the  fcnfibility 
both  of  body  and  mind,  with  refpcdt  to  pain  and 
uneafincfs ;  Itrxury,  by  begetting  unnatural  cravings, 
which  clalh  not  only  with  the  like  cravings  of  others, 
but  alfo  with  the  common  courfe  and  coiiveniencjes 
of  human  life;  and,  in  Ihort,  all  kinds  of  felfifh- 
ncfsi  have  the  fame  ill  effeft  upon  the  temper. — 
The  fevere  fcrutiny  which  earneft  penitents  make 
into  their  own  lives,  during  their  novitiate,  and 
the  rigid  ccnfures  which  they  pafs  upon  their  ov/n 
adions,  are  often  found,  in  proud  and  paffionate 
tempers,  to  raife  fuch  indignation  againft  vice,  as 
breaks  out  into  an  undue  feverity  of  language  and 
behaviour,  in  refpedt  of  others ;  and  this  efpecially, 
if  they  fecm  to  themfclves  to  have  overcome  all  great 

vices. 
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viccs>  and  are  not  yet  arrived  at  a  juft  JRrnfe  of  cbe 
many  latent  corruptions  (till  remaining  in  them. 
And  this  is  much  increafed  by  all  opinions  which 
reprefent  the  Deity  as  implicable  towards  a  part  of 
mankind^  and  this  part  as  reprobate  towards  him. 
By  all  which  we  may  fee,  that  every  thing  which 
makes  difagreeable  impreffions  upon  our  minds  at 
the  fame  time  that  our  fellow-creatures>  or  their  ideas, 
are  prefcnt  with  us ;  and  efpccially  if  thcfe  be  linked 
together  in  the  way  of  caufc  and  efFcft,  or  by  any 
fuch  relation;  will,  in  faft,  beget  in  us  morofcncfs 
and  peevilhncfs.  This  follows  from  the  doftrinc 
of  aCTociation ;  and  is  alfo  an  evident  fa£t.  It  is  like- 
wife  a  ftrong  argument  for  cheerfulnefs,  and  the 
pleafurei  of  innocent  moderate  mirth. 

Anger  and  cruelty  are  the  oppofites  to  mdrcy 
and  compaflioni  the  firft,  as  a  fudden  ftart  of 
paflion,  by  which  men  wifli  and  endeavour  harm 
to  others,  and  rejoice  in  it  when  done  \  which  is 
revenge :  the  latter  as  a  more  fettled  habit  of  mind, 
difpofing  men  to  take  a  delight  in  infliAing  mifery 
and  punifbment,  and  in  fatiating  their  thirft  after 
thefe,  by  beholding  the  tortures  and  anguiih  of  the 
fufFerers. 

Anger  and  revenge  may  be  analyfed  as  follows. 
The  appearance,  idea,  approach,  adual  attack,  &c, 
of  any  thing  from  which  a  child  has  received  harm, 
muft  raife  in  his  mind,  by  the  law  of  aflbciation,  a 
miniature  trace  of  that  harm.  The  fame  harm 
often  arifes  from  different  caufes,  and  different  harms 
from  the  fame  caufe :  thefe  harms  and  caufes  have  an 
afEnity  with  each  other :  and  thus  they  arc  varioufly 
mixed  and  connected  together ;  fo  as  that  a  general 
confufed  idea  of  harm,  with  the  uneafy  (late  of  the 
nervous  fyftem,  and  the  confequent  adlivity  of  the 
parts,  are  raifed  up  in  young  children  upon  certain 
appearances  and  circumftances.  By  degrees  the 
denial  of  gratifications^  and  many  intelleAual  aggre- 
gates. 
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gates^  with  all  the  Ggns  and  tokens  of  tbeie,  raife  up 
a  like  uneafinefs,  in  the  manner  before  explained. 
.And  thus  it  happens,  thftt  when  any  harm  has  been 
received,  any  gratification  denied,  or  other  mental 
uneafinefs  occafioned,  a  long  train  of  a0bciated 
remainders  of  painfot  imprelSons  enhance  the  dif- 
pleafure,  and  continue^  it  much  beyond  its  natural 
period.  .  This  is  the  nafcent  date  of  the  paiTion  of 
anger,  in  which  it  is  nearly  allied  to  fear,  being  the 
continuance  of  the  fame  internal  feelings,  quickened, 
on  one  hand,  by  the  actual,  painful,  or  uneafy 
impreffion,  but  moderated  on  the  other  by  the 
ablcnce  of  the  apprehenfion  of  future  danger. 

By  degrees  the  child  learns,  from  obfervation  and 
imitation,  to  ufe  various  mufcular  exertions,  words, 
geftures,  &c.  in  order  to  ward  ofi^  or  remove  the 
caules  of  uneafineCs  or  pain,  fo  as  to  ftrike,  talk  loud, 
threaten^  &c.  ^nd  fo  goes  on  multiplying  perpetually, 
by  farther  and  farther  afibciations,  both  the.occa- 
fions  of  angefj  and  the  expreflions  of  it;  and  parti* 
culacly  aflbciates  a  defire  of  hurting  .another  with 
the  apprehenfion,  or  the  actual  receiving,  of  harm 
from  that  other. 

.  As  men  grow  up  to  adult  age,  and  diftinguifh 
living  creatures  from  things  inanimate,  rational  and 
moral  agents  from  irrational  ones,  they  learn  to  refer 
effe£ts  to  their  ultimate  cauies;  and  to  confider  all 
the  intermediate  ones  as  being  themfelves  efFeds, 
depending  on  the  ultimate  caule.  And  thus  their 
refentment  pafTes  from  the  inanimate  inftrument  to  the 
living  agent;  and  more  efpecially,  if  the  living  agent 
be  a  rational  and  moral  one.  For,  Pirfl:,  Living  ra- 
tional agents  are  alone  capable  of  being  reftrained  by 
threatenings  and  puniihments  from  committing  the 
injurious  a^ion.  All  our  expreflions  of  anger  mud 
therefore  be  directed  againft  them. — Secondly,  In- 
animate things  are  incapable  of  feeling  the  harms 
which   anger   wilhes:    the  defire   of   revenge   muft 

therefore 
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therefore  beentirely  confined  to  animals.     And  thclc 
two  things  have  great  influence  on  each  other.     Our 
threatening  harm  tnerely  from  a  motive  of  /ecority, 
leads  us  to  wi(h  it  really ;   wifhing  it  leads  u$  to 
threaten  and  inflift  it,,  where  it  can  aflfbrd  no  ktu^ 
rity  or  advantage  to  us.—  Thirdly,  As  we  improve 
in  obfcrvation  and  experience,  and  in  the  faculty  of 
analyfing  the  adtions  of  animals,   we   perceive  that 
brutes  and  children,  and  even  adults  in  certaincir- 
cumftances,  have  little  or  no  (hare  In  the  a£ttons  re- 
ferred to  them ;  but  are  themfelves  under  the  influ- 
ence of  other  caufes,  which  therefore  are  to  be  deemed 
the   ultimate  ones.     Hence,  our  refentment  againft 
them  muft  be  much  abated  in  thefe  cafes,  and  trans- 
ferred to  the  ultimate  living  caufe,  ufually  called  the 
free  agent,  if  fo  be  that  we  are  able  to  difcover  him.— 
Laftly,    When   the   moral  ideas  of  juft  and  vnjoft, 
right   and   wrong,    merit   and   demerir,    have    been 
acquired,   and   applied   to  the  a6l\ons  and  circum- 
(lances  of  human  life  in  the  mahner  to  be  hereafter 
defcribed,  the  internal  feelings  of  this  clafs,  /.  e.  the 
complacency  and  approbation  attending  the  firft,  the 
difguft,    difapprobacion,    and   even   abhorrence,    at- 
tending the  lad,  have  great  influence  in  moderating 
or   increaflng  our   refentment.     The   aflbciations   of 
the  firft  kind  are  at  utter  variance  with  thofe  fuggefted 
by  the  fenfe  of  pain ;  of  the  lafl:,  coincide  vrMh  and 
ftrengthen  it.     And  as   the   reflitude  of  the   moral 
fenfe  is  the  highed  matter  of  encomium,   o^en  are 
alhamed  not  to  be  thought  to  fubmit  all  their  private 
feelings  to  its   fupcrior   authority,   and   acquiefce   in 
its  determinations.     And  thus,  by  degrees,  all  anger 
and  refentment  in  theory,  all  that  even  ill  men  will 
attempt  to  juftify,  is  conflned  to  injury,  to  fuflperings 
which  are  not  deferved,  or  which  are  inflifted  by  a 
perfon  who  has  no  right  to  do  it.     And  this  at  laft 
makes   it  fo  in  fadb,  to  a  great  degree,  amongft  thofe 
who  are  much  influenced  by  their  own  moral  fenfe, 

or 
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or  by  that  of  others.  Yet  ftilU  as  a  confirmation  of  the 
foregoing  doftrine,  it  is  eafy  to  obfcrve,  that  many 
perfons  are  apt  to  be  offended  even  with  ttocks  and 
ftones^  with  brutes,  with  hurts  merely  accidental 
and  undefigned,  and  with  punilhments  acknowledged 
to  be  juftly  infli(fted;  and  this  in  various  degrees,  ac- 
cording to  the  various  natural  and  acquired  difpofi- 
tions  of  their  minds. 

Cruelty  and  malice  are  confidered,  not  as  paflions 
of  the  mind,  but  as  habits,  as  the  deliberate  wi(hing 
of  mifery  to  others,  delighting  in  the  view  and  a£bual 
inffi6tion  of  it,  and  this  without  the  confideration  of 
injury  received  or  intended.  However,  it  will  cafily 
appear,  that  they  are  the  genuine  and  necelTary  oiF- 
fpring  of  anger  indulged  and  gratified.  They  are 
mod  apt  to  arife  in  proud,  felfifh,  and  timorous  per* 
fons,  tho(e  who  conceive  highly  of  their  own  merits, 
and  of  the  confequent  injuftice  of  all  offences  againft 
them }  and  who  have  an  exquifite  feeling  and  appre- 
henfion,  in  refpeft  of  private  gratifications  and  un- 
eafinefies.  The  low  and  unhappy  condition  of  thole 
around  a  man  gives  a  dignity  to  his  own ;  and  the 
infiidion  of  punifhment,  or  mere  fufiering,  ftrikes  a 
terror,  and  fo  affords  fecurity  and  authority.  Add 
to  thefe,  the  pleafures  arifing  from  gratifying  the  will 
before  explained,  and  perhaps  fbme  from  mere  ctirio«- 
fity,  and  the  roufing  an  obdurate  callous  mind  to  a 
ftate  of  fenfibility.  Thus  we .  may  perceive  how 
nearly  one '  ill  pafljon  is  related  to  another ;  and  that 
it  is  poffible  for  men  to  arrive  at  lad  at  fome  degree 
of  pure  difinterefted  cruelty  and  malice. 

The  jealoufy  againfl:  a  rival  in  the  aflfeAions  of 
a  beloved  perfon  of  the  other  lex  -,  al(b  that  peculiar 
refentment  againft  this  beloved  perfon,  when  fufpefted 
to  be  unfaithful,  which  goes  by  the  fame  name; 
are  eafily  dedgcible  from  their  fources,  in  the  manner 
fo  often  repeated.  And  it  is  owing  to  the  extraordi^ 
nary  magnitude  of  the  pafiions  and  pleaiures  between 
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the  fexes,  and  the  fingular  contempt  and  ridicule 
thrown  upon  the  perfon  defpifed  and  deceived  (the 
laft  of  which  fprings  from  the  firft),  that '  theie  two 
forts  of  jealoufy  rife  to  fuch  a  height.  This  is  more 
peculiarly  remarkable  in  the  fouthern  climates,  where 
the  paffions  between  the  fexes  are  more  violent  than 
amongft  us.  The  nature  and  origin  of  jealoufies 
and  fufpicions  of  other  kinds,  with  the  afie&ions  at- 
tending them,  may  eafily  be  underftood  from  what 
has  been  already  advanced. 

OF  THE  AFFECTIONS  BY  WHICH  WE  GRIEVE  FOR 
THE  HAPPINESS  OF  OTHERS. 

Emulation  and  envy  make  the  fourth  clafs  of  the 
fympathetic  affe^lions.  Thefe  are  founded  in  the 
defire  of  pleafures,  honours,  riches^  power,  &c. 
and  the  confequent  engrofling  what  others  defire^ 
lofing  what  they  obtain,  in  a  comparifon  of  our  own 
acquifitions  with  thofe  of  others,  &c.  by  which  the 
happinefs  of  others  is  conne6ted  with  our  mifery  ; 
fb  that  at  laft  we  become  uneafy  at  their  happinefs, 
even  where  there  is  no  fuch  connexion,  /.  e.  emulate 
and  envy  where  our  own  intereft  is  no  ways  concerned. 

Having  now  feen>  in  fome  meafure,  the  nature 
and  origin  of  the  principal  fympathetic  affedions, 
pleafing  and  tormenting,  moral  and  immoral,  let  us 
confider  the  feveral  objeAs  upon  which  thefe  various 
and  contrary  afFeAicuns  are  exerted. 

I  begin  with  the  moft  intimate  of  all  the  relations 
of  life  ;  that  of  hufband  and  wife.  Where  this 
union  is  cemented  by  the  feveral  pleafures  of  fenfa- 
tion  and  imagination  before- mentioned,  alfo  by  thofe 
of  the  moral  and  religious  kinds  hereafter  to  be  de- 
fcribed,  love,  gcnerofity,  gratitude,  compafljon, 
and  all  the  aflreflions  of  the  firft  and  fecond  clafs, 
prevail  in  the  higheft  degree  poflible,  to  the  exclu- 
iion  of  ail  thofe  of  the  third  and  fourth  clafs;  fo  that  the 
marriage*ftate,  in  thefe  cafes,  affords  the  moft  perfedl 

earneft 
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earoeft  and  pattern,  of  which  our  imperfeft:  condi- 
tion here  aflmits,  of  the  future  happinefs  of  the  good 
in  another  world,  And  it  is  remarkable,  that  this 
ftate  is  in  fcripture  made  the  emblem  of  future  hap- 
pinefs, and  of  the  union  of  Chrift  with  the  church. 

Where  the  ties  of  affection  are  weaker,  and  par- 
ticularly where  .  there  is  a  great  deficiency  in  the 
moral  or  celigious  difpofitioos  of  either  or  both  the 
parties,  the  paflions  of  the  third  clafs  intermix  them- 
felves  with  thoie  of  the  6rft  and  fecond ;  and,  in  many 
cafes,  the  oppofite  affcftions  prevail  in  great  degrees 
alternately,  and  even  at  fhorc  and  frequent  intervals. 
And  indeed. each  kind  often  becomes  more  violent 
from  fucceeding  its  oppofite. 

In  very  immoral  and  wicked  perfons  the  pafllons 
of  the  third  clafs  prevail  almoft  entirely,  and  that  efpe- 
cially  where  the  peculiar  afiedion,  called  love  by 
young  perfons,  and  which  fprings  from  the  pleafures 
of  fenfation,  imagination,  and  ambition,  in  the 
manner  above  explained,  was  originally  weak. 

The  affection  of  parents  towards  children  feems  to 
begin  from  the  pain  which  the  mother  feels  in  bring- 
ing them  into  the  world,  and  the  fympathetic  fears 
and  cares  of  tfie  father  in  confequence  thereof^  and 
in  fome  degree  from  children's  being  fuppofed  to  be- 
lon'g  to  their  parents  in  a  very  peculiar  fenfe,  and  be- 
ing parts  of  their  own  bodies.  It  is  increafed,  efpe- 
cially  in  mothers,  by  all  the  figns  of  life,  fenfe,  and 
diftrefs,  which  the  helplefs  tender  infant  (hews  -,  many 
religious  and  moral  confiderations,  with  the  language 
in  which  thefe  are  exprefled,  adding  alfo  great  force 
thereto.  The  giving  fuck  in  the  mother,  with  all 
the  fears  and  cares  in  both  parents,  increafes  it  ftill  far- 
ther; and  as  the  child  advances  in  a^  and  under- 
ftanding,  diverts  by  his  little  follies,  pleafes  by  his  na- 
tural beauty,  draws  on  the  encomiums  of  others, .  fur-*, 
prizes  by  his  agility  or  wit,  &c.  the  afiediions-  con-' 
tinue  to  rife.    When  the  time  comes  for  the  culti- 
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vation  of  the  moral  and  religious  powers  of  the  miody 
thefe  either  increafe  the  affcdion  by  their  proper  ap- 
pearance and  growth^  or  check  it  by  being  deficient^ 
and  by  giving  occafion  to  cenfures  and  corredioos. 
Yet  even  thefe  laft,  when  juftly  proportioned,  and  fol- 
lowed by  mental  improvement,  add  greatly  to  the 
warmth  of  affe&ioa  by  railing  compaflion.  And 
thus  the  remainders  of  former  a&6tions>  and  (he 
acceflions  of  new  ones,  feem  to  make  a  fum  total, 
which  grows  perpetually  greater  in  tender  and  reli- 
gious parents. 

The  little  afiedtion  commonly  Ihewn  to  baftarda 
agrees  very  well  with  the  foregoing  hiftory  of  parental 
affedion. 

The  z&€^\Qt\  towards  grand-children  is,  in  gene- 
ral, the  fame  as  that  towards  children,  differing 
chiefly  in  this,  that  ic  is  more  fond  and  render,  and 
leis  mixed  with  feverity,  and  the  hcceffary  corfedions. 
This  may  be,  perhaps>  becaufe  the  appearance  of 
the  helplefs  infant,  after  fo  long  an  interval,  raifes 
up  all  the  old  traces  of  parental  afie£i:ion  with  new 
vigour,  from  their  not  having  been  exerted  for  (bme 
years,  and  by  recalling  many  of  the  moft  moving 
£benes  of  the  foregoing  lifi?;  fo  that  thefe  old 
traces,  increafed  by  the  addition  of  new  fimiliar 
ones,  make  together  a  greater  fum  total  than  before : 
or,  perhaps,  becaufe  old  perfons  have  more  expe- 
rience, of  pain,  forrow,  and  infirmity;  and  fo  are 
more  difpoied  to  compaflion,  in  the  fame  manner 
as  they  are  more  apt  to  weep;  and  becaufe  they 
excufe  themfelves  from  the  uneaiy  talk  of  cenfuring 
and  reproving. 

The  afFedtbns  of  children  towards  their  parents 
are  founded  in  the  many  pleafures  which  they  receive 
from  them,  or  in  their  company.  Thefe  afieftions 
are  afterwards  increafed.  by  their  improvement 'in 
morality  and  religion,  and'  by  the  feveral  common 
€aufes  of  good-will,  gratitude,  compaQioo^  &c.  pre-r 
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vailing  here  with  peculiar  force.  It  leems,  however) 
that  the  fources  of  this  aSeAion  are  fewer  and  weaker 
than  the  fources  of  that  towards  children ;  and  it  is 
obferved  in  fa&j  that  the  afl^6t]on  of  children  is  in 
general  weaker  than  that  of  parents.  For  which  alfo 
an  evident  final  caufe  oiay^  be  afligned.  It  is  to  be 
added  farther,  that  the  many  engagements  and  dif- 
traftionS)  which  lay  hold,  of  the  opening  faculties  of 
young  perfons,  upon  their  entrance  into  life,  have 
a  principal  (hare  in  this  eSed. 

Friendlhip,  with  the  bitter  enmities  that  fometimes 
fucceed  the  breaches  of  it,  arid  the  emulation  and 
envy  that  are  apt  to  arife  in  friends,  from  the  equa- 
lity and  (imilarity  of  their,  tircumftances,  may  be 
eafily  underftood  from  what  has  been  delivered  already. 

In  like  manner  we  may  explain  the  afiedtions  be- 
tween peribns  of  the  fame  family,  brothers,  cou- 
fin^,  &c.  of  the  fame  age,  fex,  diftrift,  education, 
temper,  profefTion,  &c. 

By  all  thefe  artificial  ties  our  good-will  and  com- 
paflion  are  perpetually  extended  more  and  more, 
growing  alfo  perpetually  weaker  and  weaker,  in  pro- 
portion to  their  difFufion.  Yet  ftill  the  common  bleiT- 
mgs  and  calamities.  Which  fall  upon  whole  nations 
^nd  communities ;  the  general  refemblance  of  the 
circumftances  of  all  mankind  to  each  other,  in  their 
pafiage  through  life ;  their  common  relation  to 
God  as  their  creator,  governor,  and  father;  their 
common  concern  in  a  Aiture  life,  and  in  the  reli- 
gion, of  Chrifl,  &:c.  are  capable  of  raifing  firong 
fympathetic  aiFedions  towards  all  mankind,  and  the 
feveral  larger  divifions  of  it,  in  perfons  of  religious 
difpofitions,  who  duly  attend  to  thefe  things.  In 
like  manner  the  opinions  of  favagenefs,  barbarity, 
and  cruelty,  which  ignorant  and  unexperienced  per- 
ibns are  apt  to  entertain,  concerning  fome  diftant 
nations,  raiie  up  in  their  minds  fome  degrees  of 
general  dtilike,  averfion^  and  hatred. 
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SECT.     V. 


OF  THE  PLEASURES  AND  PAINS  OF  THEOPATHY. 


PROP.    XCVIIL 


Ji  examine  b&wfar  the  Pleqfuresand  Pains  ef  Tbeopa- 
tby  are  agreeable  t$  (be  foregoing  Theory. 


Under  this  clafs  I  comprehend    all   thofe   plea- 
Aires  and  pains,  which  the  contemplation   of  God, 
and  his  attributes,  and  of  our  relation  to  him  raifes 
up  in  the  minds  of  different  perfons,  or  in  that  of 
the  fame  perfon  at  different  times.     And  in  order 
to  fpeak  with  more  preciGon- concerning  this  clafs  of 
affections,  and   to  deduce   them  more  readily  from 
the  theory  of  thefe  papers,  it  will  be  proper  iirft  to 
inquire  into  the  id^a  of  God,  as  it  is  found  in  fadfc 
amongft  men,  particularly  amongft  Jews  and  Cbrtf- 
tiansy  i.  e.  to  inquire  what  affociations  may  be  obferved 
in  faA  to  be  heaped  upon,  and  concur  in  this  word^ 
and  the  equivalent  and  related  teroi's  and  phrifes.. 

Firft,  then.  It  \%  probable,  that,  fince  many  a&ions 
and  attributes  belonging  to  men  are,  and  indeed  muft 
be,  in  common  language,  applied  to  God,  chil- 
dren, in  their  firft  attempts  to  decypher  the  word 
God,  will  fuppofe  it  to  ftand  for  a  man,  whom  they 
have  nevier  fecn,  and  of  whom  confcquently  they 
form  a  compound  fiftitious  idea,  confifting  of  parts 
before  generated  by  men,  whom  they  have  feen. 

Secondly,  when  they  hear  or  read,  that  God  re- 
fides  in  heaven  (/.  e.  according  to  their  conceptions^ 
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in  the  fkjr,  amongft  the  ftars),  that  he  made  all  things, 
that  he  lees,  hears,  and  knows  all  things,  can  dp  all 
things,  &c.  with  the  n)any  particular  modes  of 
expreflfion  that  are  conoprehended  under  thefe  general 
ones,  vivid  ideas,  which  furprize  and  agitate  the  mind 
(lying  upon  the  confines  of  pain),  are  railed  in  it;  and 
if  they  be  fo  far  advanced  in  underftanding,  as  to  be 
afieAed  with  apparent  inconfiftencies  and  impoffibili- 
ties  in  their  ideas,  they  muft  feel  great  perplexity  of 
imagination,  when  they  endeavour  to  conceive  and 
form  definite  ideas  agreeable  to  the  language  of  this 
kind,  which  they  hear  and  read.  Now  this  perplexity 
wijl  add  ^  to  the  vividnefs  of  the  ideas,  and  all  toge- 
ther will  transfer  upon  the  word  God,  and  its  equiva^ 
lents,  fuch  fecondary  ideas,  as  may  be  referred  to 
the  heads  of  magnificence,  aftonifhment,  and  reve- 
rence. 

Thirdly,  When  children  hear  that  God  cannot  be 
feen,  having  no  vifible  (hape,  no  parts ;  but  that  he 
is  a  fpiritual  infinite  being ;  this  adds  much  to  their 
.  perplexity  and  aftonifhmenr,  and  by  degrees  deftroys 
the  aflbciation  of  the  fi&itious  vifible  idea  before- 
mentioned  with  the  word  God.  However,  it  is 
probable,  that  fome  vifible  ideas,  fuch  as  thoie  of 
the  heavens,  a  fictitious  throne  placed  there,  a  multi- 
tude of  angels,  &c.  ftill  continue  to  be  excited  by 
the  word  God,  and  its  equivalents,  when  dwelt  upon 
in  the  mind. 

Fourthly,  When  the  child  hears,  that  God  is  the 
rewarder  of  good  a&ions,  and  the  punifher  of"  evil 
ones,  and  that  the  nnoft  exquifite  future  happinefs  or 
mifery  (dcfcribed  by  a  great  variety  of  particulars 
and  emblems)  are  prepared  by  him  for  the  good 
and  bad  refpedively  ;  he  feels  ftrong  hopes  and  fears 
rife  alternately  in  his  mind,  according  to  the  judg- 
ment which  he  pafTes  upon  his  own  a£lions,  founded 
partly  upon  the  previous  judgment  of  others,  partly 
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upon  an  imperfed  moral,  fenfe  begun  to  be  generated 
in  him. 

And  laying  all  thefe  things  together  it  will  appear^ 
that  amongft  Jews  and  CbriftiatUj  chiklren  begin 
probably  with  a  definite  vifible  idea  of  God  ;  but  that 
by  degrees  this  is  qOite  obliterated,  without  any  thing 
of  a  ftablc  precife  nature  fucceeding  in  its  room; 
and  that,  by  farther  degrees,  a  great  variety  of  ftroog 
fecondary  ideas,  u  e.  mental  affcftions  (attended  indeed 
by  viQble  ideas,  to  which  proper  words  are  affixed, 
as  of  angels,  the  general  judgment,  &c.)  recur  in 
their  turns,  when  r  they  think  upon  God,  /•  e.  when 
this  word,  or  any  of  its  equivalents,  or  any  eqoiva* 
lent  phrafe  or  fymbol,  ftrike  the  mind  ftrongly,  lb 
that  it  dwells  upon  them  for  a  fufficient  time,  and 
is  affeAed  by  them  in  a  fufficient  degree. 

i^mongft   heathen    nations,    where    idolatry '   snd 
polytheifm  prevail,  the  cafe  is  different ;  but  this  dif- 
ference may '  eafily  be  underftood  by   applying  the 
foregoing  method  of  reafoning  to  the  circumftances 
of  the  heathen  world. 

I  wi}l  now  inquire  more  particularly  into  the 
nature  and  origin  of  the  afieftions  exerted  towards 
God.  They  may  be  ranked  under  two  general 
heads,  love  and  fear  ;  agreeably  to  the  general  di- 
vifion  of  the  fympathetic  affedlions  into  benevolence  ' 
and  malevolence.  However,  the  analogy  here  is 
not  a  complete  one,  as  will  be  feen  prefently. 

To  the  love  of  (Sod  may  be  referred  gratitude, 
confidence  and  refignation' ;  alfb  enthunafin,  which 
may  be  confidered  as  a  degeneration  of  it.  To  the 
fear,  reverence  (which  is  a  mixture  of  love  and 
fear) ;  alio  fuperflition  and  athetfm  ,  which  are  de- 
generations of  the  fear  of  God. 


OF 
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OF   THE   LOVE   OP    GOD. 

The  love  of  God,  with  its   allbciates,  gratitude, 
confidence  and  refignation,  is  generated  by  the  con- 
templation of  his  bounty  and  benignity  to  us,  ^nd  to 
aH  his  creatures,,  as  thefe  appear  from  the  view  of 
the  natural  world,  the  declarations  of  the  fcripturefi, 
or  a  nnan's  own  ob(ervation  and  experience  in  refpeft 
of  the  events  of  life.      It  is  fupported,    and   much 
increafed,  by  the  confcioufnefs  of  upright  intention^, 
and  fincere  endeavours,  with  the  confequent  hope  of 
a  future  reward,  and  by  prayer,  vocal  and  mental, 
public  and  private,  inafmuch  as  this  gives  a  reality 
and  force  to  all  the  fecondary  ideas  before  fpoken  of. 
Frequent  converfation  with  devout  perfons,  and  fre- 
quent reading  of  devout  books,  have  great  efficacy 
alfo,  from  thevinfeftioufnefs  of  our  tempers  and'dif- 
poGtions,  and  from  the  perpetual  recurrency  of  the 
proper  words,  and  of  their  iecondary  ideas ;  firft  in 
a  faint  ftate,  afterwards  in  a  ftronger  apd  ftronger  per- 
petually.    The  contemplation  of  the  reft  of  the  di- 
vine attributes,  his  omnipotence,  omnifcience,  eter- 
nity, ubiquity,  &c.  have  alfo  a  tendency  to  fupport 
and  augment  the  love  of  God,  when  this  is  fo  far  ad- 
vanced, as  to  be  fuperior  to  the  fear ;  till  that  time 
thefe  wonderful  attributes  enhance  the  fear  fo  much, 
as  so  check  the  rife  and  Growth  of  the  love  for  a 
time.    Even  the  fear  it&lt  contributes  to  the  gene- 
ration and  augmentation  of  the  love -in  an  eminent 
degree,    and  in  a  manner  greatly  analogous  to  the 
produdion  of  other  pleafures  from  pains.     And  in- 
deed it  feems,   that,   notwithftanding  the  variety  of 
ways  above-mentioned,   in  which  the  love  of  God 
is  generated,  and  the  confequent  variety  of  the  in- 
tellectual aggregates,  and  fecondary  ideas,  there  muft 
be  fo  great  a  refemblance  amongft  them,    that  they 
cannot  but  languifh  by  frequent  recurrency,  till  fuch 
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time  as  ideas  of  an  oppofite  nature^  by  intervening 
at  certain  fealbns,  give  them  new  life*. 

The  love  of  God  is,  according  to  this  theory, 
evidendy  deduced  in  part  from  interefted  motives 
direftly,  viz.  from  the  hopes  of  a  future  reward; 
and  thofe  motives  to  it,  or  fources  of  it,  in  which  di- 
rect explicit  felf-intereft  does  not  appear,  may  yet  be 
analyfed  up  to  it  ultimately.  However,  after  all  the 
feveral  fources  of  the  love  of  God  have  coalesced 
together,  this  ^eAion  becomes  as  difinterefted  as 
any  other ;  as  the  pleafure  we  take  in  any  na.tural  or 
artificial  beauty,  in  the  efteem  of  others,  or  even  in 
fenfual  gratifications. 

It  appears  alfo,  that  this  pure  difinterefted  love 
of  God  may,  by  the  concurrence  of  a  fufficient  num- 
ber of  fufficiently  ftrong  aflbciations,  ariie  to  fuch  a 
height,  as  to  prevail  over  any  of  the  other  de/ires 
interefted  or  difinterefted  i  for  all,  except  the  fenfual 
ones,  are  of  a  faftitious  nature,  as  weU  as  the  love 
of  God  i  and  the  fenfual  ones  are,  in  our  progrefs 
through  life,  overpowered  by  them  all  in  their  rc^ 
fpcftive  turns. 

Enthufiafm  may  be  defined  a  miftaken  perfuafion 
in  any  perlbn,  that  he  is  a  peculiar  favourite  with 
God ;  and  that  he  receives  fupernatural  marks  there* 
of.  The  vi  vidnefs  of  the  ideas  of  this  clafs  eafily  gene- 
races  this  falfe  perfuafion  in  perfons  of  ftrong  fancies, 
little  experience  in  divine  things,  and  narrow  under-r 
ftandings  (and '  efpecially  where  the  moral  fenfe, 
and  the  fcrupulofity  attending  its  growth  and  im- 
provement, are  but  imperfcftly  formed),  by  giving 
a  reality  and  certainty  to  all  the  reveries  of  a  man's 
own  mind,  and  cementing  the  aflbciations  in  a  pre- 
ternatural manner.  It  rhay  alfo  be  eafily  contraded 
by  contagion,  as  daily  experience  Ihews ;  and  in- 
deed more  eafily  than  moft  other  difpofitions  from 
the  glaring  .language  ufed  by  enthufiafts,  and  from 
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the  great  flattery    and    ibpport,    which    enthuflafm 
affords  to  pride  and  felf-conceit. 

OP   THE    FEAR    OF    GOD. 

The  fear  of  God  arifes  from  a  view  of  the  evils  of 
life,  from  the  threatenings  of  the  fcriptures,  from 
the  fenfe  of  guilt,  from  the  infinity  of  all  God's  at- 
tributes,  from  prayer,  meditation,  reading,  and  con- 
verfation  upon  thefe  and  fuch  like  fubje^is,  in  a  man- 
ner analogous  to  the  love  of  God.  When  confined 
within  certain  limits,  and  efpecialiy  when  tempered 
with  4ove,  fo  as  to  become  awe,  veneration  and  reve- 
rence, it  remains  in  a  natural  (late,  u  e.  fuits  our 
other  circumftances  1  and,  as  before  obferved,  has 
a  confiderable  ^lare  in  generating  the  love  of  God* 
When  excclfive,  or  not  duly  regarded,  it  degenerates 
either  into  fuperftition  or  atheifm. 

Superftition  may  be  defined  a  miftaken  opinion 
concerning  the  ievcrity  and  punifliments  of  God, 
magnifying  thefe  in  refpedt  of  ourfelves  or  others.  It 
may  arife  from  a  ienfe  of  guilt,  from  bodily  indif- 
pofition,  from  erroneous  reafoning,  &c.  That  which 
arifes  from  the  firft  caufe  has  a  tendency  to  remove 
itfelf  by  regulating  the  perfon's  behaviour,  and  con- 
fequently  Icflcning  his  fenfe  of  guilt.  The  other 
kinds  often  increafe  for  a  time,  come  to  their  height 
at  laft,  and  then  decline  again.  They  do  alfo,  in 
fome  cafes,  increafe  wiiliout  limits  during  life.  All 
kinds  of  fuperftition  have  been  productive  of  great 
abfurdities  in  divine  worfliip,  both  amongft  Pagans^ 
and  amongft  Jews  and  Chriftians ;  and  they  have  all 
a  great  tendency  to  four  the  mind,  to  check  natural 
benevolence  and  compafiion,  and  to  generate  a  bitter 
perfecuting  fpiriti  All  which  is  much  augmented 
where  fuperftition  and  enthufiafm  pafs  alternately 
into  each  other  at  intervals ;  which  is  no  uncommon 
cafe. 

Under 
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Under  atbrifm  I  here  comprehend  not  only  the 
fpeculative  kind,  buc  the  praftical,  or  chat  negVcA 
of  God,  where  the  perfbn  thinks  of  him  ieldom^  and 
with  reluctance,  and  pays  litde  or  no  regard  to  him 
in  his  adtions,  though  he  does  not  deny  him  in 
words.  Both  kinds  ieem  in  chriftian  countries, 
where  reafbnable  facisfadion  in  religious  matters  is 
eafy  to  be  had  by  all  wclUdifpofed  minds,  and 
grofs  ignorance  uncommon  except  in  iU-difpofed 
ones,  to  proceed  from  an  explicit  or  implicit  fenfe 
of  guilt,  and  a  confequent  fear  of  God,  fufficienc 
to  generate  an  averfion  to  the  thoughts  of  him,  and 
to  the  nnethods  by  which  the  love  might  be  gcne^ 
rated,  and  yet  too  feeble  to  reftrain  from  guilty  (b 
that  they  may  properly  be  confidered  as  degeoera* 
tions  of  the  fear  of  God.  What  has  been  deJivered 
already  in  thefe  papers,  concerning  die  coone&ion 
of  fear,  averfion,  and  the  other  uoea/y  paffions,  with, 
each  other,  and  alfo  of  the  tendency  of  all  pain  to 
prevent  the  recurrency  of  the  circumftances,  by 
which  it  is  introduced,  may  afibrd  fome  light  here. 

It  appears  upon  .the  whole,  that  the  theopathetic 

\ affections  are,  in  Ibme  things,  anal(^ous  to  the  fym- 

pathetic  ones,  as  well  as  diffirrent  in  others ;  and  that 

this  difference  ariies  chiefly  from  the  infinity  and  ab- 

folute  perfection  of  the  divine  natures 

Affections  of  an  intermediate  kind  are  generated  in 
refped  of  good  and  evil  beings  of  an  invifible  nature, 
and  of  an>  order  fuperior  to  us  (fucfa  as  angels  and 
devils)  I  whofc  origin  and  growth  will  eafily  be  under- 
ftood  from  what  is  here  delivered. 
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SECT.    VI. 

OF  THE  PLEASURES  AND  PAINS  OF  THE 

MORAL   SENSE. 


PROP.     XCIX. 

To  examine  bow  far  the  PUafures  and  Pains  of  ibi 
moral  Senfe  are  agreeable  to  t be  foregoing  Theory. 


There  are  certain  tempers  of  mind,  with  the 
aftions  flowing  from  them^  as  of  piety^  humiKty^ 
rcGgnation,  gratitude,  &c.  towards  God|  of  bene- 
volence, charity,  generofity,  compaiTion,  humility, 
gratitude,  &c.  towards  men  $  of  temperance,  pati- 
ence, contentment,  &c.  in  reTped  of  a  perfon's  own 
private  enjoyments  or  fuffbrings;  which  when  he 
believes  himfelf  to  be  poflefled  of^  and  refleds  upon, 
a  pleafing  confcioufnefs  and  (elf-approbation  rife  up 
in  his  mind,  exclufively  of  any  dired  explicit  confi- 
deration  of  advantage  likely  to  accrue  to  himfelf, 
from  his  pofieffion  of  thefe  good  qualities.  In  like 
manner  the  view  of  them  in  others  raifes  up  a  difin- 
terefted  love  and  efteem  for  thofe  others.  And  the 
oppoQte  qualities  of  impiety,  profanenefs,  unchari- 
tablcnefs,  rcfcntment,  cruelty,  envy,  ingratitude,  in- 
temperance, lewdnefs,  felB(hneis,  &c.  are  attended 
with  the  condemnation  both  of  ourfelves  and  others. 
This  is,  in  general,  the  ftate  of  the  cafe ;  but  there 
are  many  particular  differences,  according  to  the 
particular  education,  temper,  profefTion,  fex,  &c.  of 
each  perfon. 

Or, 
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Or,  which  is  the  fame  thing,  the  fecondary  ideas 
belonging  to  virtue  and  vice>  duty  and  fin,  inno- 
cence and  guilt,  merit  and  demerit,  right  and  wrong, 
moral  good  and  moral  evil,  juft  and  unjoft,  fit 
and  unfit,  obligation  and  prohibition,  &c.  in  one 
man,  bear  a  great  refemblance  to  thofe  belonging  to 
the  fame  words  in  another,  or  to  the  correfpondKng 
wC(rds,  if  they  have  different  languages;  and  yet  do 
not  exadly  coincide,  but  differ  more  or  lefs,  accord- 
ing to  the  difference  in  education,  temper,  &c. 
,  Now  both  this  general  refemblance,  and  thefe 
particular  difierences,  in  our  ideas,  and  confequent 
approbation  or  difapprobation,  fcem  to  admit  of  an 
analyfis  and  explanation  from  the  following  parti- 
culars* 

"Firft,  Children  are,  for  the  moft  part,  inftruded 
in  the  diiierence  and  oppofition  between  virtue  and 
vice,  duty  and  fin,  &c.  and  have  fome  general 
defcriptions  of  the  virtues  and  vices  incukated  upon 
them.  They  arc  toW,  that  the  fir  ft  arc  good,  plca- 
fant,  beautiful,  noble,  fit,  worthy  of  praife  and  re- 
ward, &c.  the  laft  odious,  painful,  fiiameful,  worthy 
of  punifhment,  &c.  fo  that  the  pleafing  and  difplea- 
fing  affociations,  previoufly  annexed  to  thefe  words  in 
their  minds,  are,  by  means  of  that  confidence  which 
they  place  in  -their  fuperiors,  transferred  upon  the 
virtues  and  vices^  refpe&iyely.  And  the  mutual  in- 
tercourfes  of  life  have  the  fame  effeft  in  a  lefs  de- 
gree, with  refped:  to  adults,  and  thofe  children  who 
receive  little  or  no  inflruftion  from  their  parents  or 
fuperiors.  Virtue  is  in  genersil  approved,  and  fet  off 
by  all  the  encomiums,  and  honourable  appellations, 
that  any  other  thing  admits  of,  and  vice  loaded  with 
cenfures  and  reproaches  of  all  kinds,  in  all  good  con- 
verfation  and  books.  And  this  happens  ofiener  than 
the  coturary,  even  in  bad  ones ;  fo  that  as  far  as  men 
are  influenced  in  their  judgments  by  thofe  of  others, 
the  balance  is,  upon  the  whole,  on  the  fide  of  virtue. 

-    Secondly, 
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Secondly,  There  are  many  ioimediate  good  confe-^ 
quences,  which  attend  upon  virtue>  as  many  ill  ones 
do  upon  vicey  and  that  during  our  whole  progrefs 
through  life*  Senfuality  aod  intemperance  fubjeA 
men  to  difeafes .  and  pain,  to  fhame,  deformity,  RU 
thinefsj  terrors,  and  anxieties;  whereas  temperance 
is  attended  with  eafe  of  body,  freedom  of  fpirits,  the 
capacity  of  being  pleafed  with  the  obje6ls  of 
pkafure,  the  good  opinion  of  others,  the  perfeftion 
of  the  fenfes,  and  of  the  faculties  bodily  and  men- 
tal, long  life,  plenty,  &c.  Anger,  malice,  envy, 
bring  upon  us  the  returns  of  anger,  malice,  envy, 
from  others,  with  injuries,  reproaches,  fears,  and  per- 
petual difquretude;  and  in  like  manner  good-will, 
generoficy,  compaflfion,  are  rewarded  with  returns  * 
pf  the  fame,  with  the  pleafures  of  fociality  and  friend- 
(hip,  with  good  offices,  and  with  the  higheft  enco- 
miums. And  when  a  perfon^  becomes  properly  qua- 
lified by  the  previous  love  of  his  neighbour  to  love 
God,  to  hope  and  truft  in  him,  and  to  worfhip  him 
in  any  meafure  as  he  ought  to  do,  this  affords  the 
lincereft  joy  and  comfort ;  as,  on  the  contrary,  the 
neglc£t  of  God,  or  pradical  atheifm,  the*  murmur- 
ing againil  the  courfe  of  Providence,  fceptical  un- 
fettlednefs,  and  fool-hardy  impiety,  are  evidently 
attended  with  great  anxieties,  gloominefs,  and  dif- 
tra£tion,  as  long  as  there  are  any  traces  of  morality 
or  religion  left  upon  men's  minds.  Now  ihefe  plea- 
fures and  pains,  by  often  recurring  in  various  connfoi- 
nations,  and  by  being  varioufly  transferred  upon  each 
other,  from  the  great  affinity  between  the  feveral 
virtues  and  their  rewards,  with  each  other ;  alfo  be- 
tween the  feveral  vices,  and  their  punilhments,  with 
each  other  j  will  at  laft  beget  in  us  a  general,  mixed, 
pleafing  idea  and  confcioufncfs,  when  we  rcficdl  upon 
our  own  virtuous  afFedions  or  aflions ;  a  fenfe  of 
guilt,  and  an  anxiety,  when  we  reflect  on  the  con- 
trary i 
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trary;  and  alfo  raife  in  us  the  love  ahd  efteem  of 
virtue,  and  the  hatred  of  vice  \ty  others* 

Thirdly,  The  many  benefits  which  we  receive  im- 
mediately from,  or  which  have  fonne  evident,  though 
diftanc,  connection  with  the  piety,  benevolence,  and 
temperance  of  others;  alfo  the  contrary  mifchiefs 
from  their  vic^s ;  kad  us  firft  to  the  love  and  hatred 
of  the  perfons  themielves  by  aflbciation,  as  explained 
under  the  head  of  fympathy,  and  then  by  farther 
aifociations  to  the  love  and  hatred  of  the  virtuea 
and  vices,  confidered  abftraftedly,  and  without  any 
regard  to  our  own  intereft ;  and  that  whether  we  view 
them  in  ourfclves  or  others.  As  our  love  and  efteem 
/or  virtue  in  others  is  much  increafed  by  ihe  pleafing 
confcioufnefs,  which  our  own  pradice  of  it  affords  to 
ourfelves,  fo  the  pleafure  of  this  confcioufnefs  is  much 
increafed  by  our  love  of  virtue  in  others. 

Fourthly,  The  great  fuitablenefs  of  all  the  virtues 
to  each  other,  and  to  the  beauty,  order,  and  per- 
fe£Hon  of  the  world,  animate  and  inanimate,  impreiies 
a  very  lovely  charafter  upon  virtue ;  and  the  contrary 
felf'Contradidion,  deformity,  and  mifchievous  ten<^ 
dency  of  vice,  render  it  odious,  and  matter  of  ab- 
horrence to  all  perfons  that  refle£b  upon  thefc  things  i 
and  beget  a  language  of  this  kind,  which  is  borrow- 
ed, in  great  meafure,  from  the  pteafures  and  pains  of 
imagination,  and  applied  with  a  peculiar  force  and 
fitnefs  to  this  fubjeA  from  its  great  importance. 

Fifthly,  The  hopes  and  fear^  which  arifc  from 
the  confideration  of  a  future  ftate,  are  themielves 
pleafures  and  pains  of  a  high  nature.  When  there* 
fore  a  fufficient  foundation  has  been  laid  by  a  praAi- 
cal  belief  of  religion,  natural  and  revealed,  by  the 
frequent  view  of,  and  meditation  upon,  death,  by 
the  lofs  of  departed  friends,  by  bodily  pains,  by 
worldly  difappointments  and  afflictions,  for  forming 
ftrong  affociations  of  the  pleafures  of  thefe  hopes 
with  duty,  and  the  pains  of  thefe  fears  with  iin,  the 
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reiterated  icnpreflions  of  thofe  afibciations  will  at  laft 
make  dutf  it&lf  a  pleafure,  and  convert  fin  into  a 
pain,  giving  a  luftrc  and  deformity  refpcaivcly  to 
all  their  appellations ;  and  'that  without  any  exprefs 
recotleftlon  of  the  hopes  and  fears  of  another  world, 
juft  as  m  other  cafes  of  aflbciation* 

Sixthly,  All  nneditations  upon  God,  who  is  the 
inexhauftible  /ountain,  and  infinite  abyfs,  of  all  per- 
fedion,  both  natural  and  moral;  alfo  all  the  kinds 
of  prayer,  i.  e.  all  the  ways  of  exprcfiing  our  love, 
hope,  truft,  refignatien,  gratitude,  reverence,  fear, 
defire,  &c.  towards  him$  transfer  by  aflbciation,  all 
the  perfeAion,  greatnefs,  and  glorioufnefs  of  his 
natural  attributes  upon  his  moral  ones,  /•  e.  upon 
nnyral  reftitude.  Wc  Aall  bjr^  this  means  learn  to 
be  merciful,  holy,  and  perfed,  becaufe  God  is  fo; 
and  to  love  mercy,  holinefs,  and  perfe&ion,  where- 
ever  wc  fee  them. 

And  thus  we  may  perceive,  that  all  the  pleafures 
and  pains  of  fenfation,  imagination,  ambition,  felf- 
intercfl",  fympathy,  and  theopathy,  as  far  as  they 
are  confident  with  one  another,  with  the  frame  of  our 
natures,  and  with  the  courfe  of  the  world,  beget  in 
us  a  moral  fenfe,  and  lead  us  to  the  love  and  appro- 
bation of  virtue,  and  to  the  fear,  hatred,  and  abhor- 
rence of  vice.  This  moral  fenfe  therefore  carries 
its  own  authority  with  it,  inafmuch  as  it  is  the  fum 
total. of  all  the  reft,  and  the  ultinnrate  refult  from 
them;  and  employs  the  force  and  authority  of  the 
whole  nature  of  man  againft  any  particular  part  of 
it,  that  rebels  againft  the  determinations  and  com- 
mands of  the  confcience  or  moral  judgment. 

It  appears  alfo,  that  the  moral  fenfe  carries  us 
perpetually  w  the  prt re  love  of  God,  as  our  higheft 
and  ultimate  perfection,  our  end,  centre,  and  only 
rcfting- place,  to  which  yet  we  can  never  attain. 

When  the  moral  fenfe  is  advanced  to  confiderable 
perfection,  a  perfon  may  be  made  to  love  and  hate. 

Vol.  I.  K  k  merely 
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merely  becaufe  he  ought,  i.  e.  die  [deafures  of 
moral  beauty  and  reAitudr,  and  the  pains  of  moral 
deformity  and  unfitnefs,  may  be  transferred,  and 
made  to  coakfce  almoft  inftantaneoufly. 

Scrupulofity  may  be  confidered  as  a  degeneration 
of  the  moral  ienfe,  refembling  that  by  which  the 
fear  of  God  pafles  into  fuperftition ;  for  it  arifes  like 
this,  from  a  confcioufnefs  of  guilt,  explicit  or  im[di- 
cit,  from  bodily  indifpolition,  and  from  an  erroneous 
method  of  reafoning.  It  has  alfo  a  moft  intimate 
connection  with  fuperftition  (juft  as  moral  reditude 
has  with  the  true  love  and  fear  of  God) ;  and,  like 
fuperftition,  it  is,  in  many  cafes,  obfcrved  to  work 
its  own  cure  by  redifying  what  is  amifs ;  and  ib  by 
degrees  removing  both  the  explicit  and  implicit  con- 
fcioufnefs of  guilt.  It  feems  alfo,  that  in  this  im- 
perfedi:  ftate  men  feldpm  arrive  at  any  great  degree 
of  correftnefs  in  their  actions  without  fbme  previous 
fcrupulofity,  by  which  they  may  be  led  to  eftimate 
the  nature  and  confequences  of  afiedtions  and  a£tions 
with  care,  impartiality  and  exadne(s. 

The  moral  fenfe  or  judgment  here  fpoken  of^  is 
fbmetimes  confidered  as  an  inftind,  fometimes  as  de- 
terminations of  the  mind,  grounded  on  the  eternal 
reafons  and  relations  of  things.  Tho(e«who  main- 
tain, either  of  thefe  opinions  may,  perhaps,  explain 
them  fo  as  to  be  confiftent  with  the  foregoing  ana- 
lyfis  of  the  moral  fenfe  from  aflbciation.  But  if  by 
inftinft  be  me^nt  a  difpoficion  comniunicated  to  the 
brain,  and  in  confequence  of  this,  to  the  mind,  or  to 
the  mind  alone,  fo  as  to  be  quite  independent  of 
afibciation;  and  by  a  moral  inftinft,  fuch  a  difpofition 
producing  in  us  moral  judgments  concerning  affec- 
tions' and  anions ;  it  will  be  neceflary,  in  order  to 
fupport  the  opinion  of  a  moral  inftinft,  to  produce 
inftances,  where  moral  judgments  arife  in  us  in- 
dependently of  prior  afibciations  determining  thereto. 

In 
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In  like  manner,  if  by  founding  the  morality  of 
aftions,  and  our  judgment  concerning  this  mora- 
lity, on  the  eternal  reafons  and  relations  of  things  be 
meant,  that  the  reafons  drawn  from  the  relations  of 
things,  by  which  the  morality  or  immorality  of 
certain  adions  is  commonly  proved,  and  which, 
with  the  relations,  are  called  eternal,  from  their 
appearing  the  fame,  dr  nearly  the  fame,  to  the  mind 
at  all  times,'  would  determine  the  mind  to  form  the 
correfponding  moral  judgment  independently  of  prior 
alTociations,  this  ought  alfo  to  be  proved  by  the 
allegation  of  proper  inftances.  To  me  it  appears, 
that  the  inftances  are^  aa  far  as  we  can  judge  of 
them,  of  an  oppofite  nature,  and  favour  the  deduc- 
tion of  all  our  moral  judgments,  approbations,  and 
diiapprobations,  from  aflbciation  alone.  However, 
fbme  aflbciations  are  formed  fo  early,  repeated  lb 
often,  riveted  fo  ftrong,  and  have  fb  clofe  a  connec- 
tion with  the  common  nature  of  man,  and  the  events 
of  life  which  happen  to. all,  as  in  a  popular  way. <^ 
fpeaking,  to  claim  the  appellation  of  original  and 
natural  difpofitions ;  and  to  appear  like  inftinds, 
when  compared  with  difpofitions  evidently  fa£titious ; 
alfo  like  axioms,  and  intuitive  propofitions, ,  eter- 
nally true  according  to  the  ufual  phrafc,  when  com* 
pared  with  moral  reafonings  of  a  compound  kind. 
But  I  have  endeavoured'  to  (hew  in  thefe  papers, 
that  all  reafoning,  as  well  as  affe6tion,  is  the  mere 
refult  of  aflbciation.  ^ 
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MECHANISM  OF  THE  HUMAN  MINU 


Besides  the  confequences  flowing  from  the 
doctrine  of  aflbciaciofi,  which  are  delivered  in  the 
Corollaries  to  the  fourteenth  Propofitioni  there  is 
another,  which  is  thought  by  many  to  have  a  per- 
nicious tendency  in  refpeft  of  morality  and  reli- 
gion I  and  which  therefore  ft  will  be  proper  that  i 
ihottld  confider  particularly. 

The  confeqnence  I  mean  is  thtt  of  the  ttxechaBifm 
or  neceffity  of  human  aflions,  ifn  oppofitfon  to  what 
i^ generally  tertDcd  frec-wiH.     Here  then  I  will, 

Firft,  State  my  notion  of  the  mechahifm  or  ne- 
cefBty  of  human  anions. 

Secondly,  Give  fuch  reafons  as  induce  me  to  em- 
brace the  (pinion  of  the  mechanifm  of  human  adions. 

Thirdly,  Confkler  the  objedions  and  difficulties 
attending  this  opinion. 

And,  laftly.  Allege  fome  prefumptiohs  in  favour 
of  it  from  its  confequences. 

By  the  mechanifm  of  human  actions  I  mean,  that 
each  aiftion  refulcs  from  the  previous  circumftances 
of  body  and  mind,  in  the  fame  manner,  and  with 
the  fame  certainty,  as  other  effcds  do  from  their 
mechanical  caufes ;  fo  that  a  perfon  cannot  do  indif- 
fere4itly  either  of  the  adlions  ^,  and  its  contrary  12, 
while  the  previous  circumftances  are  the  fame ;  but  is 
under  an  abfolute  necelTity  of  doing  one  of  them, 
and  that  only.  Agreeably  to'  this  I  fuppofe,  that  by 
free-will  is  meant  a  power  of  doing  either  the  aftion, 
<  ^,  or 
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^  or  its  coACr«f  y  0 ;  while  the  previous  •circuixiftMces 
remain  the  fame. 

If  by  free- will  be  meant  a  power  of  beginniog 
•ovotian,  this  will  comt  to  /the  fame  thing »  fince^  ac*- 
corctog  to  the  opinion  of  laaechaniiai^  as  here  ex- 
plainedj  man  has  oo  iod\  powers  but  every  aSion, 
or  bodily  .motioo^  3nie$  from  previous  circuonftao*- 
ces»  or  bodily  mocionsj  already  exiftiog  in  the  braijEi} 
i.  €.  froR)  vibracionsj  which  are  either  the  ioQmediafiB 
€St&  of  imprei&anfr  .then  made^  or  the  ironotc  conv- 
pouQ^  eflfed  of  former  imprefllons^  or  both, 

B^ut  if  by  ffree-wUl  be  meant  any  thing  different 
from  ihek  two  de^itioos  of  it,  it  may  not  perhaps 
be  inoonfiftenc  with  the  mecbanifm  of  the  mind  hese 
Jaid  <lowi>«  Tjius,  if  frec-wiil  be  defined  the  power 
of  .doing  what  a  perfoo  de&ries  or  wills  to  do,  of  deli- 
berating, fufpendingf  choofing,  &€•  or  oC  refifting 
the  motives  of  ica&aJity^  ambition,'  Toientment,  &cc.  \. 
free-will,  under  certain  limitations,  is  not  only  cqiv- 
(iftent  with  the  doctrine  of  .nKchaoifm,  but  even 
flows  from  iti  Cwoe  k  appears  rfrom  rtbe  foregoing 
theory,  tb^t  voluotary  «and  femivoUintary  powers  of 
calling  up  ideas,  of  exciting  and  .reliraioing  0fie£tions, 
and  of  performing  and  Cufpending  adjtons  arife  from 
the  imechaQiftn  of  our  najtures.  This  may  be  calkd 
-firoe-w^U  in  the  popular  and  prafbical  feofe,  in  contra- 
diftin&iw  u^  that,  which  is  oppoied  to  rtiechanifro, 
and  which  jmiy  bjscalled  free-will  in  the  philofepKical 
ieofe* 

J  pnoceed  roow  to  the  arguments  which,  {avour  the 
opinion  of  mccbaoifin* 

Ftrft,  then.  It  is  evideot  to^  and  allowed  by  lAi, 
that  the  aflions  of  mankind  prooced>.  in  many  cafes, 
from  motives,  i.  e.  from  the  influence  which  the  plea- 
sures and  pains  of  fcnfation,  imagitiation,  ambition, 
/dlf«*ifiiserdl,  fympathy,  theopathy*  and  the  nooral 
fen(e,  have  over  them.  And  .thefe  motives  feem  (o 
ad  like  all  other  caufes.  When  the  iDotive  is  ftrong, 
the  a6ltion  is  perfbnmed^  with  vigour^  wheo  weak, 

K  k  3  feebly. 
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feebly.  When  a  contrary  motive  infervenes,  it  checks 
or  over-rules,  in  proportion  to  its  relative  ftrength,  as 
far  as  one  can  judge.  So  that  where  the  motives  are 
the  fame,  the  anions  cannot  be  different  $  where 
the  motives  are  difierent,  the  adions  cannot  be  the 
fame.  And  it  is  matter  of  common  obfervation,  that 
this  is  the  cafe  in  fad,  in  the  principal  adions  of  life, 
and  fuch  where  the  motives  are  of  a  magnitude  fuf- 
ficient  to  be  evident.  It  is  reafons^ble  therefore  to  in- 
terpret the  obfcure  cafes  by  the  evident  onesj  and  co 
.infer,  that  there  are  in  all  inftances  motives  of  a  proper 
kind  and  degree,  which  generate  each  action  \  though 
they  are  fometimes  not  feen  through  their  minutenefs, 
or  through  the  inattention  or  ignorance  of  the  ob- 
ferver.  Agreeably  to  which  thofe  perfons,  v^ho  ftudy 
the  caufes  and  motives  of  human  anions,  may  de- 
cypher  them  much  more  completely,  both  m  cAem- 
felves,  and  thofe  with  whom  they  converfe,  than 
others  can. 

Suppofe  now  a  perfon  able  to  decypher  all  his  own 
aflions  in  this  way,  fo  as  to  (hew  that  they  corre- 
fponded  in  kind  and  degree  to  the  motives  arifing 
from  the  feven  claflles  of  pleafures  and  pains  confi- 
dered  in  this  theory ;  alfo  able  to  decypher^  the  prin- 
cipal adions  of  others  in  the  fame  way :  this  would 
be  as  good  evidence,  that  motives  were  the  mechani- 
cal caufes  of  a£ttons,  as  natural  phaenomena  are  for 
the  mechanical  operation  of  heat,  diet,  or  medi- 
cines. Or  if  he  could  not  proceed  {o  far,  but  was 
aible  only  tx)  decypher  moft  of  his  own  ai^ions,  and 
many  of  the  principal  ones  of  others,  ftill  the  evi- 
dence would  fcarce  he  dimihilhed  thereby,  if  the  de- 
.  ficiency  was  no  more  than  is  reafonably  to  be  expeded 
from  our  ignorance  and  inattention,  in  refpeft  of  our- 
•  felves  and  others.  Let  the  reader  make  the  trial, 
efpecially  upon  himfelf,  fihce  fuch  a  felf-examination 
cannot  but  be  profitable,  and  noay  perhaps  be  plea- 
fant  \  and  that  either  according  to  the  feven  clafles  of 
pleafuits  and;  paiqs  here  laid  down,  or    any    other 
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divifion^  and  judge  as  he  chinks  fie  upon  mature 
dehberacion. 

It  may  be  of  ufe  in  fuch  an  inquiry  into  a  man's 
felfy  as  I  here  propoie,  for  him  to  confider  in  a  fhorc 
time  after  any  material  adtion  is  paft,  whether^  if  he 
was  once  more  put  into  the  fame  rigidly  exad:  cir-- 
cumftances,  he  could  poflibly  do  otherwife  than  as  he 
did.  Here  the  power  of  imagination  will  intervenes 
and  be  apt  to  deceive  the  inquirer^  tinlefs  he  be  cau- 
tious.  For  in  this  review  other  motives,  befides 
thbfe  which  did  actually  inSuence  him,  will  dart  up ; 
and  that  efpecially  if  the  a£tion  be  fuch  as  he  wifhes 
CO  have  been  performed  with  more  vigour  or  lefs,  or 
not  to  have  been  performed  at  all.  But  when  thele 
foreign  motives  are  fet  afide,  and  the  imagination 
confined  to  thofe  which  did  in  fa6l  take  place,  it  will 
appear  impoffibie,  as  it  feems  to  me,  that  the  perfbn 
fhould  have  done  otherwife  than  the  very  thing  which 
he  did. 

Secondly,  According  to  the  theory  here  laid  down, 
all  human  afkioos  proceed  from  vibrations  in  the 
nerves  of  the  mufcles,  and  thefe  from  others,  which 
are  either  evidently  of  a  mechanical  nature,  as  in  the 
automatic  motions ;  or  elfe  have  been  (hewn  to  be  fb 
in  the  account  given  of  the  voluntary  motions. 

And  if  the  doArine  of  vibrations  be  rejcdted,  and 
fenfation  and  mu(cular  motion  be  fuppofed  to  be  per- 
formed by  fome  other  kind  of  motion  in  the  nervous 
parts,  ftill  it  ieems  probable,  that  the  fame  method 
of  reafonrng  might  be  applied  to  this  other  kind  of 
motion. 

Laftly,  To  fuppofe,  that  the  a6tion  A^  or  its  con* 
trary  ^,  can  equally  follow  previous  circumllances, 
that  are  exad^ly  the  fame,  appears  to  me  the  fame 
thing,  as  affirming  that  one  or  both  of  them  might 
ftart  up  into  being  nvithout  any  caule  \  which,  if  ad- 
mitted, appears  to  me  to  deftroy  the  foundation  of 
all  general  abftrad  reafoning;  and  particularly  of 
that  whereby  tht  exiftcnce  of  the  firft  caufe  is  proved. 

K  k  4  One 
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One  of  the  principal  obje<%ton&  to  the  opioioin  of 
mechanifm  is  that  deduced  from  the  exiftence  of  the 
moral  fenfe,  whole  biftory  I  have  juft  givtn.  But  it 
appears  from  that  hiftory,  that  God  has  4b  formed  the 
world,  and  perhaps  (with  reverence  be  it  fpokeo)  was 
obliged  by  his  moral  perfedioos  fo  to  form  it>  «s  t&ac 
virtue  inuft  have  amiable  and  pleafing  ideas  affixed  to 
it  J  vice,  odious  ones.  The  moral  fcnfe  is  therefore 
generated  neceflarily  and  mechanically.  And  icremaios 
CO  be  inquired,  whether  the  amiable  and  odious  ideas 
above  Ibewed  to  be  neceflarily  affixed  to  virtue  and 
vice  refpcftively,  though  di&rcntly  according  to  the 
different  events,  of  each  perfon's  life,  do  not  anfiver 
all  the  purpofes  of  making  us  ultimately  happy  to  the 
love  of  God,  and  of  our  neighbour;  and  whether 
they  are  not,  ceteris  pariiusj  the  fsine  emireiy^ 
or  at  leaft  in  all  material  rcfpeds^  in  tho/e  who 
believe  mechanifm,  who  believe  free- will,  and  who 
have  not  entered  into  the  difcuffion  of  the  qoeftioa- 
at  all :  or  if  there  be  a  difference,  whether  the  aflb- 
ciacions  arifing  from  the  opinion  of  nccefTny;  do  not 
tend  more  to  accelerate  us  in  our  progrefs  to  the  lowc 
of  God,  our  only  true  happinefs.  It  appears  to  me^ 
that  the  difference  is  in  general  very  fmall ;  ailfo  that 
this  difference,  -whatever  it  be,  is  of  fuch  a  nature  as 
to  be  a  prefumption,  in  fiivour  of  the  ^dodrine  of 
neceffity,  all  things  being  dialy  confidered. 

When  a  perfbn  iirft  chaoges  his  opinion  frohn  free* 
'  will  to  mechanifm,  or  niorc  properly  firll  fires  ipztt 
of  the  mechanifm  of  the  tcind,  and  believes  the  reft 
from  analogy,  he  is  juft  as  much  affedled.  by  ius 
wonted  pleafurcs  and  pains,  hopes  and  fear^,  as  txfore, 
by  the  moral  and  religious  ones,  as  by  others.  And 
the  being  p^rfuaded,  that  certain  things  have  a  oe- 
ceffary  influence  to  change  his  mind  for  the  better  or 
the  worfe,  /.  £.  fe  as  to  receive  more  ienfible,  fym- 
parbetic,  religious  pleafure^  or  otherwilc,  will  iorce 
him  dill  more  ftrongly  upon  the  right  method^  i.  e. 
put  him  upon  inquiring  after  and  purfuing  this  tnethod. 

If 
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If  it  be  obje£bed>  That  the  v&on\  fenfe  fuppofes,  tbac 
wc  refer  aflioos  to  ourfelves  an4  others,  wbereas  the 
apiiM(Hi  of  iD^chaBifm  aomliiiafes  all  thole  aflbcfa- 
tions,  hy  which  we  refer  adipns  to  ourfelves  or  others^ 
I  anfwer,  that  ic  do^s  this  juft  ««  d)e  belief  of  the 
reality  afid  uifioiie  value  of  lihe  things  of  another 
w<M4d  amiihilates  all  the  regards  to  this  world. 
Both  have  a  iiendency  to  thefe  rcfpeftive  ends, 
which  ad-e  indeed  one  and  (dae  fafx>e  at  the  botioni ; 
but  both  require  tiitfne,  in  ordt^r  to  produce  their  fail 
cfieds.  Wbtn  religion  Ka^  made  aoy  one  indif^ 
fer<eot  to  this  worU,  its  jpleatbres  and  pains,  then,  the 
kingdom  of  Godj  or  puf  e  uivnixed  happineis,  coAies 
in  refpe£fc  of  hinn  ;  fo  that  he  naay  then  wdl  refer  -bXX 
to  God.  Howuevei-j  a  nsan  may  jbe  thorottighly  (ati^-* 
fied  in  a  coo]  deliberate  waf»  that  honours^  ricbeSf 
&}c  can  aSbrd  ao  folid  happoAcfe.;  and  yet  define 
them  at  dertain  tYm^%t  eagerly^  fiorhaps,  from  former 
affociatio^.  •  But  itidi  a  thorough  gencrid  cooviftiooj 
a}i>plied  prevdjoufly  10  ithe  parijiQijdir  inftances,  is  a  great 
help  it)  cLme  <of  temptatioo^  and  will  gradually  ije- 
(troy  the  wrong  aflbciationa.  Iio  like  manner,,  the 
opiiiion  that  'God  ^vihe  one  only  caAife  of  aJ)  things, 
hag ,  a  tef)dency  to  heget  4sc  .mofl:  abfokite  refigoa- 
tion,.and  muft  be  a  gr-eat  Jvpspprt  :iii  grievous  iDriats 
and  fijiftiringa. 

.We  nnay  ihew  by  a  like  method  of  reaforYing,  fihat 
the  dffcAions  of  gratitude  and  nefentment,  which 
are  intimately  rconne^ted  wiittk.fbe  ooorall  -fenfct  ^remain 
iiotwiehftanding  the  ido&riee  t]if  mecbanifixi.  For  it 
Appears  £!om  ihe  account  fof  refentment  abovie  deH- 
wrcd,  that  ihifir,  and  by  con fe^uence  gratitude,  in  their 
nafcent  (lace,  are  equally  exerted :  towards  all  things^ 
anknatearidttnanimaDe,  chat  ^ve equally  conneAed  iwich 
fdeafoife  and  pain«  -  By  degrees  all  ifucceedingdnoiim* 
ftmces  are  idft(Out,  and  t)ur  k)Me.>afifl  hatred  oonfioed 
to  fMrficeding  <onQ$, .  Which  we  jcanlider  as  the  only 
eaufes.  We  then  leave  tout  inanimate  obje&s  entire* 
iy»  loR-ufies  and  ^children  in  mpA  drcumflbancfis,  and 

adults 
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adults  in  focne.  All  which  is  chiefly  done,  becaufe 
acknowledgments,  rewards,  threatenings,  and  pa- 
nifhments,  with  the  other  aflbciated  circunnftances  of 
gratitude  and  refentment,  can  have  no  ufe  but  with 
refpedt  to  living  intelligent  beings.  By  farther  degrees 
we  learn  fuch  a  ufe  of  the  words,  caufe,  and  efied,  as 
to  call  nothing  a  caufe,  whofe  caufe^  or  preceding 
circumftance,  we  can  fee,  denominating  all  fuch 
things  mere  eflPcAs,  all  others  caufes.  And  thus, 
becaufe  the  fecret  fprings  of  a€tion  in  men  are  fre- 
quently concealed,  both  from  the  by-ftander,  and  even 
from  the  agent  himfelf,  or  not  attended  to,  we  con- 
fider  men  in  certain  circumflances  as  real  caufes  $  and 
intelligent  beings,  as  the  only  ones  that  can  be  real 
caufes^  and  thus  confine  our  gratitude  and  reient- 
ment  to  them:  whence  it  ieems  to  follow,  that  as 
ibon  as  we  difcover  created  intelligent  beings  not  to  be 
real  caufes,  we  fhould  ceafe  to  make  them  the  objefts 
either  of  gratitude  or  refentment.  But  this  is  in 
great  meafure,  fpeculation  5  for  it  will  appear  to  every 
attentive  perfon,  that  benevolence,  compaflion,  &c. 
are  amiable,  and  the  objeAs  of  gratitude,  envy  and 
ipalice  the  contrary,  from  whatever  caufes  they  pro- 
ceed, L  e.  he  will  find  his  mind  (b  forrried  already 
by  aflbciation,  that  he.  cannot  withhold  his  gratitude 
or  refentment :  and  it  has  been  my  bufinefs  in  the 
foregoing  analyfis  of  the  affefbions,  to  point  out  the 
feveral  methods  by  which  this  and  fuch  like  things 
are  brought  about.  And,  for  the  fame  reafons,  a 
perfon  muft  afcribe  nierit  and  demerit,  which  are  alfo 
intimately  conneAed  with  the  moral  fenfe,  to  created 
intelligent  beings,  though  he  may  have  a  full  perfua- 
fion,  that  they  are  not  real  caufes. 

It  does  indeed  appear,  that  this  is  owing  to  our 
prefent  imperfect  ftate,  in  which  we  begin  with  the 
idolatry  of  the  creature,  with  the  worihip  of  every 
aiTociated  circumftance;  and  that  as  we  advance  in 
perfeftion,  the  aflbciations  relating  to  the  one  only, 
ultinute,  infinite  caufe,  muft  at  laft  overpower  aH  (he 

reft  5 
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reft ;  that  we  fhall  pay  no  regards  but  to  God  alone  \ 
and  that  all  refentment,  demerit^  fin  and  itiifery, 
will  be  utterly  annihilated  and  abforbed  by  his  infinite 
happinefs  and  perfeAions.  For  our  affociations  be- 
ing in  this,  as  in  many  other  cafes,  inconfiftent  with 
each  other,  our  firft  grofs  and  tranficory  ones  muft 
yield  to  thofe  which  fucceed  and  remain. 

While  any  degree  of  refentment,  or  unpleafing 
aSedion,  is  left,  it  may  be  (hewn,  that  the  fame  afllb- 
ciations  which  keep  it  up,  will  turn  it  upon  the 
creatures,  and  particularly  upon  ourielves.  And,  on 
the  other  hand,  when  the  confideration  of  the  ultimate 
caufe  feems  ready  to  turn  it  from  ourfelves,  it  will 
alfb  (hew  that  it  ought  to  be  annihilated. 

Thefe  may  be  confidered  as  general  remarks,  tend- 
ing CO  remove  the  difficulties  arifing  from  the  confi- 
deration of  the  moral  fenfe.  I  will  now  ftate  the 
principal  objcfUons  to  the  opinion  of  mechanifm,  in 
a  diredt,  but  (hort  way,  adding  fuch  hints  as  appear 
to  me  to  afibrd  a  folution  of  them. 

^  Firft,  then.  It  may  be  faid,  that  a  man  may  prove 

this  own  free-will  by  interhal  feeling.  This  is  true, 
if  by  free-will  be  meant  the  power  of  doing  what  a 
man  wills  or  defires ;  or  of  refitting  the  motives  of 
fenfuality,  ambition,  &c.  /.  e.  free-will  in  the  popular 
and  praftical  fenfe.  Every  perfon  may  eafily  recoi- 
led inftances,  where  he  has  done  chcfe  feveral  things. 
But  then  ihcfc  arc  entirely  foreign  to  the  prefent 
queftion.  To  prove  that  a  man  has  free-will  in  the 
fenfe  oppofite  to  mechanifm,  he  ought  to  feel,  that 
he  can  do  difierent  things,  while  the  motives  remain 
precifcly  the  fame :  and  here  I  apprehend  the  internal 
feelings  are  entirely  againft  free-will,  where  the  mo- 
tives are  of  a  fufficient  magnitude  to  be  evident; 
where  they  are  not,  nothing  can  be  proved. 

Secondly,  It  may  be  faid,  that  unlefs  a  man  have 
free-will,  he  is  not  an  agent.  I  anfwer,  that  this  is 
true,  if  agency  be  fo  defined  as  to  include  free-will. 
But  if  agency  have  its  fenfe  determined,  like  other 

words. 
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wards^  from  the  aflbclated  appearanceSj  the  ob^ftion 
falls  at  once.  A  man  may  ^>eak»  handle^  love^  fear» 
&c.  entirely  by  mechanUm. 

Thirdly,  It  may  be  (aid,  that  th«  denial  of  free- 
will in  noan  \%  the  denial  of  it  io  Gad  alio.  But  to 
this  it  may  be  anfwered,  that  one  dees  not  know  how 
to  put  the  queftion  in  refped  of  Godj  fuppofiog  free- 
will to  mean  the  power  of  doing  different  things^ 
the  previous  circumftances  remaining  the  fame,  wiA- 
out  grofs.  anctiropooiorphitirm.  It  does  not  at  all 
follow,  howei^er,  becaufe  man  is  fubjeft  to  a 
necelTity  ordained  by  God>  that  God  is  ^bjeft  to  a 
prior  neceifity.  Oa  ^he  coocrary,  according  to  the 
doflrine  of  mechantfm,  God  is  the  caufe  of  caufesj 
the  one  only  Iburce  of  all  power. 

Fourthly,  It  may  be  faid,  that  ntien  are  perpetually 
impaled  upon^  unlefs  they  have  free-wJil,  £mce  ibey 
think  they  have.  But  httt  again  free-wiVl  \s  put  far 
the  power  of  -doing  what  a  man  wills  or  dcfires,  &c. 
for,  in  the  fenfe  oppodoe  to  medunifmj  few  perfons 
have  ever  entered  into  the  diicuflion  of  the  point  at 
all  I  and  thole  who  do  with  fufficient  attention,  can- 
not but' determine  againft  free-will,  as  it  fcems  lo  nne. 

Fifthly,  It  may  be  faid.  That  the  dofb-ine  of  me- 
chanifm  dedroys  the  notion  of  a  particular  Provi- 
denqe  altering  the  courfe  of  nature  io  as  to  fuit  it  to 
the  ad:ioas  of  lyien.  I  anfwer,  Tihat  laying  down 
philofepbical  free-will,  fuch  an  alteration  in  the 
courfe  of  nature  noay  perhaps  be  neceflary.  But  if 
Oman's  adioDs,  and  the  courfe  of  nature,  be  both  fix- 
ed, they  may  be  futted  to  each  oflier  io  the  beft  pofiibfe 
imaoner  y  which  is  all  that  can  be  required,  in  order 
to  vindicate  God's  attributes,  as  w«ll  as  all  that  man 
can  defire* 

Sixthly,  It  may  be  faid,  that  all  motivjes  to  good 
adiocis,  and  paiticuUrlj  to  prayer,  are  taken  away 
by  denying  free*wilL  I  anfwer,  that  according  to 
the  mechanical  fytftem,  prayer  and  good  anions  are 
the  jneaas  for  obtaining  happinelisi  aad  that  the  be- 
lief 
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Kef  of  ihts  rs  die  Orongeft  of  mocives  to  impel  men 
CO  prayer  and  good  works. 

Seyenthlfr  Ic  n>ay  be  faid^  that  the  denial  of  free- 
will cteftroys  the  diftinAion  between  virtue  and  vice. 
I  anfvcTj  that  this  is  according  as  theft  words  are 
defined*  If  free-- will  be  included  in  the  definition  of 
virtue,  then  there  can  be  no  virtue  without  free-will. 
But  if  virtue  be  defined  obedience  to  the  wiH  of 
God,  a  courfc  of  adtion  proceeding  from  the  love 
of  God,  or  from  benevolence,  &c,  fretf^will  is  not 
ac  all  neceifary  %  fince  thefe  afiedtions  and  adtions 
may  be  brought  about  mechanicaUy. 

A  folution  analogous  to  this  may  be  given  to  the 
objeflion  taken  from  the  notions  of  merit  and 
demerit.  Let  the  words  be 'defined,  and  they  will 
either  include  free-will,  or,  not  including  it,  will  not 
require  it ;  fo  that  the  proptrfkion,  merit  implies  free- 
wiUj  will  cither  be  identical,  or  falfe. 

Eighthly,  It  may  be  faid.  Chat  the  doiftrtne  of 
mechanifm  makes  God  the  author  of  fin.  I  anfwer, 
that  tilt  we  arrive  at  felf-annihilation,  fin  always  witl^ 
and  ought  to  appear  to  arile  from  ourielves;  and 
tha^  when  we  are  arrived  thither,  fin  and  evil  of 
every  kind  vaniflL  I  anfwer  alfo,  that  the  doArine  of 
philofophical  free-will  docs  not  remove  our  difficul- 
ties and  perplexities,  in  refpe<5l  of  the  moral  attri- 
butes of  God,  unlefs  by  transferring  them  upon  the 
natural  ones,  /.  e^  by  our  fuppofing  that  fome  prior  I 

neceffity  compelled  God  to  beftow  free-will  on  his 
creatures.     It  feems  equally  difficult,  in  every  way,  i 

to  account  for  the  origin  of  evil,  natural  or. moral,  j 

confidently  with  the  infinity  of  the  power,  knowledge,  I 

and  good nefs  of  God.     If  we  fuppofe,  that  all  tends  I 

to  happinefs  ultimately,  this  removes  the  difficulty  ^ 

fo  far  as  to  produce  acqoiefcence  in  the  will  of  God, 
and  thankfulnefs  to  him ;  and  that  juft  as  much  upbn  \ 

the  fyftem  of  mechanifm  as  that  of  free-will.     Moral 
evil  has  no  difficulty  in  it,  befides  what  axifes  from  i 

the  natural  evil  attending  it. 

Ninthly, 
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Ninthly,  It  may  be  faid,  that  the  exhortation^  of 
the  fcriptures  prefuppofe  free-wilL  I  anfwer.  That 
they  are  to  be  confidered  as  motives  impeUing  the 
¥^iU>  and  contributing,  as  far  as  they  are  attended 
to,  to  re&ify  it.  A  parent  who  believes  the  doctrine  of 
nKChanifm  may,  confidently  with  it,  or  rather  muft 
necefiarily,  in  confequence  of  this  belief,  exhort  his 
child.  Therefore  God,  who  is.pleafed  to  call  himfelf 
our  heavenly  Father,  may  do  the  fame.  And  if  we 
embrace  the  opinion  of  univerfal  reftoration,  then 
all  the  exhortations  contained  both  in  the  word  and 
works  of  God,  will  produce  their  genuine  efied,  and 
concur  to  work  in  us  difpofitions  fit  to  receive  hap- 
pinefs  ultimately. 

I  come  now  to  hint  fome  confequences  of  the  doc- 
trine of  mechanifm,  which  feem  to  me  to  be  ftrong 
prefumptions  in  its  favour* 

Firft,  then.  It  entirely  removes  the  great  difficulty 
of  reconciling  the  prefcience  of  God  with  the  free- 
will of  man*  For  it  takes  away  philofophical  free* 
will,  and  the  practical  is  confident  with  God's  prefci- 
ence. 

Secondly,  It  has  a  tendency  to  beget  the  moft 
profound  humility  and  ielf*annihilation ;  fince,  ac- 
cording to  this,  we  are  entirely  deftitute  of  all  power 
and  perfection  in  ourfelves,  and  are  what  we  are  en- 
tirely by  the  grace  and  goodnefs  of  God.  • 

Thirdly,  It  has  a  tendency  to  abate  all  refentment 
againft  men.  Since  all  that  they  do  againft  us  is  by 
the  appointment  of  .God,  it  is  rebellion  againft  hinn 
to  be  ofiended  with  them. 

Fourthly,  It  greatly  favours  the  dodtrine  of  uni- 
verfal reftoration.  Since  all  that  is  done  is  by  the 
appointment  of  God,  It  cannot  but  end  well  at  laft. 

Fifthly,  It  has  a  tendency  to  make  us  labour 
more  earneftly  with  ourfelves  and  others,  particularly 
children,  from  the  greater  certainty  attending  all  endea- 
vours that  operate  in  a  mechanical  way% 

Laftly, 
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Laftly,  There  arc  many  well-known  paflages  of 
fcripture,  which  cannot  be  reconciled  to  the  dodtrine 
of  philofophical  free-wili,  without  the  greateft  harfh-^ 
nefs  of  interpretation.     . 

It  may  alfo  be  objedted  to  the  whole  foregoing  theo- 
ly,  as  well  as  to  the  do&rine  of  vibrations  in  particular, 
chat  it  is  unfavourable  to  the  immateriality  of  the  foul  ^ 
andj  by  confequence,  to  its  immortality.     But  to  this 
I  anfwer,  that  I  am  reduced  to  the  neceffity  of  making 
a  poftulatum  at  the  entrance  of  my  inquiries ;  which 
precludes  all  poffibility  of  proving  the  materiality  of 
the  foul  from  this  theory  afterwards.     Thus  I  fup- 
pofe,  or  poftulate,  in  my  firft  propofition,  that  ien- 
fations  arife  in  the  foul  from  motions  excited  in  the 
medullary  fubftance  of  the  brain.     I  do  indeed  bring 
ibme  arguments  from  phyfiology  and  pathology,  to 
fhew  this  to  be  a  reafonable  poftulatum^   when  under- 
ftood  in  a  general  ienfe ;  for  it  is  all  one  to  the  pur* 
pofe  of  the  foregoing  theory,    whether  the  motions 
in  th^  medullary  fubftance  be  the  phylical  caufe  of 
the  ienfations,  according  to  the  fyftem  of  the  fchools ; 
or   the  occalional  caufe,   according  to  Malbrancbe ; 
or  only  an  adjund,  according  to  LeibnUz.     However, 
this  is  not  fuppofing  matter  to  be  endued  with  fenfa- 
tion,  or  any  way  explaining  what  the  foul  is;  but 
only  taking  its  exiftence,    and  connexion  with  the 
bodily  organs  ip  the  mod  (imple  cafe,  for  granted, 
in  order  to  make  farther  inquiries.   Agreeably  t(f  which 
I  immediately  proceed  to  determine  the  fpecies  of  the 
motion,  and  by  determining  it,  to  caft  light  on  fome 
important  and  obfcure  points  relating  to  the  connexion 
between  the  body  and  the  foul  in  complex  cafes. 

Ic  does  indeed  follow  from  this  theory,  that  mat- 
ter, if  it  could  be  endued  with  the  moft  fimplc  kinds 
of  lenfation,  might  alfo  arrive  at  all  that  intelligence 
of  which  the  human  mind  is  pofleflcd :  whence  this 
theory  muft  be  allowed  to  overturn  all  the  argu- 
ments which  are  ufually  brought  for  the  immateriality 
of  the  foul  from  the  fubtlety  of  the  internal  fcnfcs, 
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dfid'  of  the  rational  faculty.  Boc  I  do  ways  prefume 
to  determine  whether  matter  can  be  endued  with  fen- 
iation  df  no.  Thb  is  a  pbint  foreign  to  the  purpofe 
of  my  inquiries.  It  is  fufficient  for  me,  that  there  is  a 
certain  conneif^ion,  of  one  kind  or  other,  between  the 
ienfations  of  the  foul,  and  the  nu)tion$  excited  in  the 
rheduUary  fabftance  of  the  brain;  which  is  what, all 
phyficiaos  and  philosophers  allow.    " 

I  would  not  therefore  be  dny  way  interpreted  fo  as 
to  oppofe  the  immateriality  of  the  foul.  On  the  con- 
trary»  I  fee  clearly>  and  acknowledge  readily,  chat  mat- 
ter and  motion,  however  fubtly  divided,  or  reafoned 
upon^  yield  nothing  more  than  matter  and  motion 
ftill.  But  then  neither  would  I  affirm,  that  this  con- 
fidcration  afibrds'a  proof  of  the  foul's  immateriality. 
In  tike  manner  the  unity  of  confcioufnefs  feems  to 
me  an  inconclufive  argument.  For  confcioufnefs  is 
a  mental  perception  ;  and  if  ^ptrception  be  a  monad, 
then  every  infeparablc  adjunCt  of  it  muft  be  fo  too, 
i.  e.  vibrations,  according  to  this  theory,  which  is 
evidently  falfe.  Not  to  mention,  that  it  is  difficult  to 
know  what  is  meant  by  the  unity  of  confcioufnefs. 

But  it  is  moft  worthy  of  notice,  that  the  immate- 
riality of  the  foul  has  little  or  no  conneflion  with  its 
imTnortality ;  and  that  we  ought  to  depend  upon  him 
who  firft  breathed  into  man  the  breath  of  the  prefent 
life,  for  our  refurredlion  to  a  better,  All  live  unio 
bim.  And  if  we  depend  upon  any  thing  elfe  befides 
him,  for  any  blcffing,  we  may  be  faid  fo  far  to  re- 
nounce our  allegiance  to  him,  and  to  idolize  that 
upon  which  wc  depend. 

END    OF   THE    FIRST   PART. 
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